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Foreword 


M r. Kamathas devoted much time for several years past 
to the study of intelligence testing, and he has been 
one of the 6rst Indians to devise tests to be used through 
the medium of Indian languages. This book is the fruit 
of his study and practical work. He has gone on the 
justifiable assumption that there is nothing in the mental 
constitution of Indian children that warrants the psycho- 
logist in trying to devise tests radically different from 
those which have been found suitable in the West. He 
has accordingly, given some account of the history of 
intelUgence testing, and has shown the purposes it has 
been designed to serve ; and he has taken one of the best 
known and most successful systems— the Binet-Simon, 
with the Stanford revision — and has adapted it for use 
in India through the Kanarese and Marathi languages. 
He has given us not a work of pure theory, elaborated in 
his study, but a work which reveals at almost every point 
traces of his own practical experience. I am convinced 
that there is a large place for intelligence testing in Indian 
education, and I believe and hope that Mr. Kamai’s work 
will prove to be influential in giving both stimulus and 
guidance to other educationists in all the Provinces of 
India in the use of tests. 

John McKenzie 

Wilson College, Bombay 
April, 1938 



Introduction 


T his study of the intelligence of Indian children was 
begun a few years ago, when experiments in the field 
of education or psychology were practically unknown in 
India. When the writer talked about his work to several 
of his friends and fellow educationists, almost all of them 
threw cold water on his enthusiasm and laughed at his 
going from place to place with a bag of test material in 
hand The author finds pleasure in recording that in these 
early’ days it was Mr. W. Grieve who, narrating his own 
experience on the subject, spoke very encouragingly about 
the experiment and its utility in education. At the same 
time he rightly put the author on his guard against 
difficulties that were to be encountered. The authors 
very best thanks are, therefore, due to him, as also to 
Mr K. S. Vakil who always had a word of appreciation 
for the work and who gave the author the free use of his 
excellent private educational library. The greatest en- 
couragement and inspiration came from Professor Godfrey 
H. Thomson, Head of the Department of Education, 
University of Edinburgh, under whose guidance the author 
carried out this experiment and to whom he owes 
an incalculable debt of gratitude. Professor Thomson s 
appreciation of the work and the high opinion that he 
expressed about it have been a source of great pleasure to 

the author. . 

As the present study was a basic study, it was necessary 

to make it as thorough as possible. Unless we in India 

have a reliable foot-rule of mental measurement to start 

with, we cannot undertake other researches. For instance, 

if we want to test the efficacy of any method of if’struction, 

we are required to make two experimental groups of children 

equivalent to each other in every way possible ; and since 
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the intelligence of the two groups is the most important 
factor to be taken into consideration we are required to 
give a reliable intelligence test to the two groups. Further 
the diagnosis of mentally backward children, which is such 
a vital question for school authorities to consider, can only 
be done satisfactorily by an individual test of the Binet 
type. Finally, the author feels confident that as the reader 
reads through this book carefully many problems for 
further research will suggest themselves to him, not to 
mention those that are directly suggested during discussions 
in the body of the book. Thus the importance of this 
basic study of the intelligence of children in India led the 
author to undertake and complete this experiment in 
spite of various difficulties, not the least of which was the 
financial one. 

The present book gives the results of the experiment, its 
historical background and the psychological interpretations 
of the tests. The actual tests which are to be administered 
in the language of the children are published separately 
by the same publishers in the form of the two books: 
Hindi Hudu^ara Buddhimdpanavu in Kannada, and 
Hindi Muldnchen Buddhimdpan in Marathi. It is hoped 
that all these books, which should be read together, will 
be found to be of great use by educational authorities, 
by primary and secondary school teachers, and particularly 
by students of the primary and secondary training colleges. 
The tests are individual Binet tests as revised by the author 
from the Stanford version of Professor Terman and it is 
admitted on all hands that the Binet tests are the most 
reliable tests of intelligence, though they take more time to 
administer than group tests. 

In this experiment altogether 1,074 children and adole- 
scents of all ages from 2 to about 20 and of both sexes were 
tested and the details of the experiment are given in the 
body of this book A great many people helped the author 
in the course of the experiment, the headmasters and head- 
mistresses of schools and the municipal authorities as well 
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as teachers. The author thanks all these people and regrets 
that for want of space he cannot mention all their names. 
He wishes to mention, however, Miss K. Laxton, 
Lady Superintendent, Training College for Woinen, 
Dharwar, and her assistant Miss Y. D. Nadkarni for their 
ungrudging help in several ways while he was testing the 
girls of the Practising School and the A V Girls School 
attached to the above institution, and Mr. G. K. Puramic 
and Mr. M. S. Muzumdar, the headmasters of the Dharwar 
High School for giving him all facilities in conducting 
the experiment. He is also very thankful to his wife, 
Mrs. Ramabai Kamat, for helping him wlide he was 
doing the statistical part of the work. During t 
hnal stage of the work after the manuscript was written 
Mrs, McKenzie of Wilson College, Bombay, was kind 
enough to read it through and make several valuable sugges- 
tions, for which laborious work the author finds it impos- 
sible to thank her sufficiently. It was extremely gratifying 
to him to note that in every case she took very great pains 
to understand his point of view before making any sugges- 
tions of her own. The author is thankful also to hi 
colleague Miss S. Panandikar for having taken great interest 
in his work and critically reading the final version of the 
manuscript. Finally, the author wishes to express his 
indebtedness to Doctor John McKenzie, Principal of W Ison 
College, Bombay, for appreciating the work ru'^ ^ 
consenting to write a Foreword to it. He also takes this 
opportunity to thank the Principals of the Se“'>toy 
Trying College, Bombay, Mr. H. V, Hampton and 
Mr. S. S. Cameron for readily doing all that they co 
as Principals of the College in helping him on various 

TheTuthor feels greatly indebted to the Vice-Chancellor 
the Registrar, and the other authorities of >'"= 
of Bombay for securing the opinion of one o 
authorities on the subject in India, whose appreciation ot 
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the work gave an added joy to the author as an independent 
judgement on the quality of his work. 

Once more the author wishes to acknowledge his indeb- 
tedness to the University of Bombay for the substantial 
financial help it has granted towards the cost of the publica- 
tion of this book. In the same strain he wishes also to 
thank the Principal of the Secondary Training College, 
Bombay, the Director of Public Instruction, Bombay 
Presidency, and the Government of Bombay for appreciat- 
ing the work and making an equally substantial grant to 
enable the author to publish it in this form. 

Thanks are also due to Professor Lewis M. Terman 
for permission to use his procedure of giving the Binet 
tests with the necessary adaptation and to his publishers 
in England and America. 

The author wishes to give a word of warning to readers 
that though the procedure of giving the tests is treated 
exhaustively and sample answers are given for most of the 
tests, the giving and scoring of the Binet tests is really a 
difficult thing and requires careful training in the technique 
of testing under an expert. Even after this a teacher or 
any other worker in the field should not regard the results 
of his testing as reliable until he has tested about 50 
children of difierent ages. 


Secondary Training College 
Bombay 
October, 1938 


V. V. Kamat 



Contents 


Chapter 

I. History of Mental Testing 

The Development of Psycholotty. The 
of Mental Tests. 

of the Backward and the Feehle-nwnled. The 

Sir Francis Galton in England. The 
Work of Binet. Menial Testing ^tcr Binet. The 
Group Tests. The Scholastic Tests. Tests of 
Temperament and Character. 

II. Theory and Practice of Intelligence Test- 

ing 

The Modern Trend in Psychology. Woh' JVf/Jc/ 
has Affected the Concept of Intelligence The Nature 
of Intelligence. The Measurement of Intelligence. 

III. Uses of Intelligence Tests 

EduMional Uses of Tests. The 

Ratio Individual Methods in Etiucauon. Results 

of One Mental Test should he Checked 

Vocational Guidance. The Stage at which Vocational 
Guidance should be Given. 

IV. The Binet-Simon Scale and the Stanford 

Revision 

Principles of Vital Importance in the 
Arrangement ofTesis. Procedure in Giving the Tests 
Binet's 1911 Scale. The Stanford Revision. How 
the Stanford Revision was Carried Out. Some hlans 
in the Stanford Investigation. 

V. The Bombay-Karnatak Revision 

fnirllivence Testing in India. The Present Revision. 

Tests The Validity of the Scale as a Wu lcr 
Classification of Children. Changes Made in the 

Sub’lests. 


Page 

1 


13 


26 


37 


53 



XIV 


CONTENTS 


Chapter 

VI. The Concept of Intelugence Quotient and 

ITS Significance 89 

The Concept of the Intelligence Quotient. Mentally 
deficient children. Classification of Children 
according to their I.Q.s. 


VII. General Directions for Giving the Tests 114 

The Examination Room. The Examiner and his 
Manners. General Conduct of the Examination. 
Method of Scoring. Calculation of the Intelligence 
Quotient, and its Importance. Precautions and 
Reservations in the Use of Intelligence Tests. The 
Intelligence Quotient of Adults. Language and 
Intelligence. The Grouping together of Sub-tests. 
Alternative Tests. 


VIII. Tests for Year III 131 

1 . Pointing to Parts of the Body 

2. Naming Familiar Objects 

3. Repeating Two Digits. Comparison of location 

of dig't tests 

4. Fjiumsi ation of Objects in a Picture 

5. Repeating Si.x to Seven Syllables 
6 Comparison of Lines 

Al’.. 1. Giving Sex 

Alt. 2. Giving Proper Name 

Note on Ixication of Tests of Year III. 


IX. Tests for Year IV 

1 . Repeating Three Digits 

2. Discrimination of Forms 

3. Comprehension, First Degree 

4. Repeating Twelve to Thirteen svllables 

5. Counting Four Pice 

6. Copying a Square 

Alt. Comparison of Two IVeights 



CONTENTS 


XV 


Chapter 

X, Tests for Year V *50 

1 . ^Esthetic Comparison 

2. Definitions in Terms of Use 

3. Three Commissions , 

4. Distinguishing Right and Left. Discussion on 

relevant space perception 

5. Naming Four Coins 

6. Counting Thirteen Pice 

All. 1. Forenoon and Afternoon 
Alt. 2. Giving Family Name 
Alt. 3. Giving Age 


XI. Tests for Year VI 

1 . Repealing Four Digits 

2. Comprehension, Second Degree 

3. Divided Card 

4. Giving Number of Fingers 

5. Description of Pictures 

6. Missing Features 
Alt. Naming Colours 

XII. Tests for Year VII 

1 . Repeating Sixteen to Eighteen syllables 

2. Copying a Diamond 

3. Repeating Three Digits Reversed 

4. Naming Days of Week 

5. Counting Backwards Twenly to One 

6. Giving Differences from Memory 

Alt. Giving Day of Week and Day of Month 



170 


XIII. Tests for Year VIII 

1. Finding the Value of Coins . 

2. Repeating Five Digits. Effect of Number oj 

Syllables in Digits 

3. Comprehension, Third Degree 

4. Definitions, Superior to Use. Discussion on 

Analysis oJ Responses 

5. Naming Six Coins 

6. Reading and report. {2 facts : 10 errors . / 

minutes.) Discussion on Analysts of Responses 

All.l. Tying a Slip-knot , 

Alt. 2. Ball and Field. Discussion on Analysis oJ 

Responses 


179 



XVI 


CONTENTS 


Chapter Page 

XIV. Tests for Year IX 194 

1 . Repeating Four Digits Reversed 

1. Making Change 

3. Giving Similarities — two things 

4. Using Three Words in a Sentence 

5. Reading and Report. {6 facts, 5 errors, 1 

minute.) 

6. Free Association, 35 words in 3 minutes. 

Discussion on Results 

Alt. Vocabulary, Twenty words. Discussion on 
Results 

XV. Tests for Year X 209 

1 . Arranging Five Weights. Verification of Weber's 

Law 

2. Repeating Twenty to Twenty-two Syllables. 

Growth of Memory for Syllables and Age 

3. Naming the Months 

4. Drawing Designs from Memory 

5. Finding Rhymes 

6. Reading and report. (5 facts, 2 errors, 40 

seconds.) 

Alt. [. Vocabulary, Twenty-five words 
Alt. 2. Giving Month and rear 

XVI. Tests for Year XII 220 

1. Detecting Absurdities 

2. Constf-ticiion Puzzle 

3. Defining Abstract Words. Discussion of Results 

4. Ri:psat;f:g Five Digits Reversed 

5. inurpreiuiion of Fables (4 marks) 

6. Interpretation of Pictures 
Alt. 1 Vocabulary, Thirty words 
Alt. 2. Repeating Six Digits 

Alt. 3. Comprehension, Fourth Degree 

XVII. Tests for Year XIV 235 

1. Induction test: Finding a Rule 

2. Dissected Sentences 

3. Arithmetical Reasoning 

4. Problems of Enclosed Boxes 

5. Giving Similarities— Three things 

6. Ball ami Fieidy Superior Plan 

Alt. Vocabulary^ Forty words from Vernacular lists 



CONTE?^S 


XVII 


Chapter 

XVIII. 


Page 


XIX. 


Tests for Year XVI (average adult) 

1 . Interpretation of Fables. {8 marks.) 

2. Reversing Hands of Clock 

3 Giving Differences benveen Paul and Kulkarm 

4 ! Repealing Six Digits Reversed 

5, Problem Questions 

6 . Repeating Seven Digits 

Ah 1 Vocabulary. Forlyfive words 

Alt. 2. Free Association, Sixty words in three minutes 

Tests for Year XIX (superior adult) 

1 . Using a Code 

2. Ingenuity Test .f . 

3 Differences between Abstract Terms 

4 . Binet's Paper-cutting Test 
Alt. Vocabulary, Fifty-five words 


244 


253 


XX. Tests for Year XXII (very superior adult) 

Comprehension of Physical Relations 

W«r</ , 

Reusing Triangle in Imaginalion {Btnei s farm) 

mree miauier 

Sixty words 


1 . 

2 . 

3. 

4. 

5. 

6 

Ah 


Appendix A 
Appendix H 
Bibliography 
Index 



271 

279 

281 

285 




Chapter I 


HISTORY OF MENTAL TESTING 

r 'HE Development of Psychology. The study of the 
humao mind has been a subject of perennial interest to 
philosophers from the lime of Plato and Aristotle down to 
the present day. But the mysterious doings of the mind 
have eluded all attempts at its analysis. The ancient 
philosophers tried to do so by observing how their own 
minds worked. Even today a great many psychologists 
resort to this method but the trend of modern psychology 
is to observe the working of the minds of others. More 
technically, the former type, or method, of psychology is 
called ‘subjective’ or ‘introspective’, while the latter type 
is called ‘objective’ or ‘behaviouristic The develop- 
ment of this latter, or behaviouristic, type of psychology 
belongs to the last two or three decades. 

In the early Greek period, psychology was not recognized 
as a separate branch of knowledge. Plato wrote on philo- 
sophy, but this philosophy included all branches of know- 
ledge, even those which we now call physics, psychology, 
logic and theology. Aristotle, with his master mind, was 
the first person to divide Plato’s philosophy into physics, 
psychology, logic, ethics and theology, though he did not 
use all these terms. But the knowledge comprised by these 
branches was very meagre in those days and it was only 
very slowly that the several branches developed into 
separate sciences and it was not till the Middle Ages that 
psychology developed into a separate science. In early 
days psychology, or the science of the mind, was purely 
abstract or speculative and its laws were based on intros- 
pection, that is, the study of the working of the mind by 
the mind itself. Thus the mind was in the position of both 
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the subject that undertook the study and the object that was 
to be studied. From a strictly scientific point of view 
there were many defects in this introspective method, a 
discussion of which we cannot enter into here.i Modem 
science however required that the objects of study should 
be difierent from the persons studying them so that they 
could handle and experiment with those objects and 
formulate their hypotheses or generalizations. This turn 
was first given to this science with the foundation of the 
first psychological laboratory at Leipzig, by Wilhelm 
Wundt in 1879. Since Wundt’s time, experimental psycho- 
logy has made great advances and psychological labora- 
tories have been instituted in all other European countries 
and in America. Psychology thus came more and more 
into alignment with the other natural sciences and its laws 
are being steadily built up as a result of observation, experi- 
mentation and generalization, and in the process, subjective 
or introspective methods are going more and more to the wall, 
while objective and behaviouristic methods are coming to 
the forefront. The old speculative type of psychology, with 
its different schools of thought often diametrically opposed 
to one another, is disappearing and its place is being taken 
by experimental psychology, which desires to put everything 
to the test of rigid experimentation. The method of experi- 
mentation was to give a stimulus to the subject and to study 
his responses to this stimulus. This was not of course an 
easy thing to do, as it is with the physical sciences, since 
mind and its operations are not tangible. Its laws, as in all 
other sciences where the human factor is concerned, had 
slowly to be evolved out of the laborious process of 
statistical calculations. Thus in the earliest times psycho- 
logy was regarded as a science of the soul and its religious 
aspect was stressed; but gradually it became simply a 
science of the mind studied introspectively and the religious 


^ See P. Sanciiford. Educational Psychology, (Longmans Green 
1928), pp. 4-5. ’ 
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aspect was relegated to the theologians, and finally it has 
become preeminently a science of behaviour. To quote 
Professor Woodworth: ‘First psychology lost its soul, 
then it lost its mind, then it lost consciousness ; it still has 
behaviour of a kind.’^ 

The Development of Mental Tests. The early experiments 
of Wundt, however, were very different from mental 
tests as we know them today. They were all concerned 
with sensory discrimination and motor ability. His great 
pupil Cattell did much work in this field in America and 
published in the British journal. Mind, his article on 
‘Mental Tests and Measurements', 1890. Though these 
tests include some on immediate memory and simple 
judgement, they are still in the main directed to sensory 
discrimination and motor movement. An idea of these 
can be had from the following list of some of his more 
important tests: 

1. Measurement of the strength of grip by the 

dynamometer. 

2. Measurement of the rate of movement of the 

hand. 

3. Measurement of the smallest disunce between 

two points placed on the skin which can be 

distinguished as two by the individual. 

4. Measurement of the amount of pressure necessary 

to cause pain. 

5. Measurement of the smallest amount of difference 

in weight which can be discriminated. 

6. Measurement of the quickness with which a 

person can react to a given sound. 

7. Measurement of the quickness with which a 

person can name four different colours arranged 

in miscellaneous order of ten specimens. 


* R. S. Woodworth. Psychology—A Study of Mental Life^ 
(Methuen, 1924). p. 2. 
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8. The accuracy with which a person can bisect a 

fifty-centimetre line. 

9. The accuracy with which a person can reproduce 

an interval of ten seconds. 

10. Immediate memory of the number of consonants 
spoken to an individual. 

The next great landmark in the history of psychology was 
the publication in 1905, 1908 and 1911 of Binet and Simon's 
tests of intelligence. We shall see in the next chapter how 
and why Binet succeeded so well where other experimenters 
of his time signally failed in their attempts to measure 
accurately the capacity of the human mind. 

\ Individual Differences. One fact that was found out 
very early in these measurements was that individuals 
varied greatly in their performances, and as more data 
became available, psychologists began to discover the causes 
of these individual differences. The earliest observation 
of historical importance was noted in connexion with an 
astronomical observation in Greenwich Laboratory in 
1795, where one observer differed very much from his 
superior officer in his record of the time of the transit of a 
star and as a result was accused of negligence of duty and 
discharged from his post. But this was only a case of 
individual variation. The method employed was first to 
observe the star till it reached the cross-wires on the field 
of view of the telescope and then to look at a clock and note 
down the time. This is then clearly a case of reaction time. 
Later on, astronomers recognized these differences in the 
reaction lime of different people, and further noted that 
this reaction time was fixed in the case of any one individual. 
They then began to make allowance for this in what they 
called the personal equation. The reaction time in the case 
of certain observations made by different people was 
determined once for all, and this was the personal equation 
of those individuals— one figure for each individual. 
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It was not however till careful records were made of 
these individual differences in Wundt’s laboratory by his 
pupil Cattell that their full significance was recognized. 
His experiments as noted above were concerned mostly 
with sensory discrimination and motor movement. As a 
result of these he was led to believe that individuals varied 
greatly from one another in reaction time and motor move- 
ment. He also pleaded strongly for standardizing the 
procedure in giving the tests and obtaining the norms. 
Cattell carried on his work of testing in Columbia University 

and his work was continued by Wissler. 

Wissler’s Columbia tests and his results were published 
by him in a monograph in 1901. Most of the tests arc 
similar to Cattell’s in that they concern sensory discrimina- 
tion and motor ability. But three of them measure associa- 
tion, imagery and memory and are thus more complex 
than the others and resemble Binet’s tests. The following is 
the list of Wissler's Columbia tests; 

Length and breadth of head. 

Strength of hand. 

Fatigue as measured by the dynamometer. 

Acuity of vision. 

Colour vision. 

Acuity of hearing. 

Pitch discrimination. 

Weight discrimination. 

Discrimination of two points on the skin. 

Pain sensation. 

Perception of size. 

Colour preference. 

Reaction time. . . .. 

Rate of perception and reaction as measured y 
rapidity of crossing out a’s in a given passage. 

Rapidity of naming colours. 

Rate of movement as measured by dotting m 
centimetre squares with a pencil. 
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Accuracy of movement as measured by striking out 
dots with a pencil. 

Perception of time as measured by the ability to follow 
rhythm one second after the soimd has ceased. 

Association as measured by free associations to nine 
words. 

Imagery as measured by the imagery test of Galton. 

Memory as measured by four simple memory tests. 


Wissler found that the correlation between several pairs 
of these tests was very smaU. He further found that the 
correlation between any one of these tests and the class 
standing of the pupils was also very small. It was, however, 
found that the correlation between college marks in the 
several subjects such as Latin, mathematics, rhetoric etc. 
was fairly Wgh. This result is quite in keeping with later 
researches. Even lower animals do sometimes have greater 
simple acuity of hearing or of vision ; but, when these are 
complicated by the animals being required to carry these 
sense impressions in imagination and to compare and 
contrast them with others and express their judgement, the 
exercise of true intelligence is required. This means that 
the simpler the traits measured, such as simple sensory 
discrimination and motor movement, the smaller the inter- 
correlation between the traits ; also that between each of the 
traits and general intelligence, as determined by independent 
criteria such as class standing or the opinion of teachers, 
and the greater the complexity of the tests, the greater was 
this correlation. Later on, however, during the develop- 
ment of the Army tests, it was found that when a team of 
such simple tests was used, the combined score correlated 
more highly with intelligence as determined by independent 
criteria. 

It was left to the French psychologist Binet to find the 
true solution of the problem of selecting the right type of 
intelligence test. Without attempting to define carefully 
what was native intelligence or to analyze accurately mental 
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abilities and devise separate tests to measure these indivi- 
dually, he started by collecting a number of tests from the 
most common experiences of children and gave them to 
about two hundred children in Paris. Then he graded 
the tests according to their difiBculty. Thus appeared his 
first scale in 1905. These tests were further elaborated by 
him and rearranged in an age scale in his 1908 and 1911 

versions as will be seen in the next chapter. 

The Study of the Backward and the Feeble-minded. Side 
by side with these purely psychological studies there were 
other interests and points of view which tended in the same 
direction. Sociological interest in the backward and 
feeble-minded child led to improvement in the ^fthods oi 
diagnosing and treating such children. In early Greek and 
RoLn times it is said that idiots were not cared for by 
society but were exposed and allowed to perish through 
starvation. But since the advent of Christianity people 

have begun to look with pity upon such 
think it the duty of the state to protKt them. Whethe 
this Christian spirit of kindliness and brotherhood has 
been for the ultimate good of society it is difficult to 
say, because the protection of these individuals encouraged 
their marriages and hence the perpetuation of the 
feeble-minded population. The earliest case of a feeble- 
minded person properly studied was that o y 

who was found by some hunters in 1797 in the n 

the Department of Aveyron in Southern France. This wiffi 
boy of Aveyron was brought to Paris and 
keenest interest amongst the psychologists of the time^ 
They believed that here was a case of a boy brought up in 

complete ignorance and totally ,hild 

civilized world. They therefore set about training the ch 

in the most scientific manner. Itard, the 
logist of the feeble-minded took up the case worked 
hard to educate him. After a long time wbc" > 1 = fti^d 
that he could not bring the child to the evel of norma^ 
children, he gave up the work, thinking that he was an 
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idiot aad iioeducabie. Itard's work however was very 
valuable and gave guidance to his pupil Seguin, who devoted 
himself to the cause of educating the children at the Bicetre 
in Paris, a charitable institution for the destitute and the 
feeble-minded. Thus it was that psychologists slowly began 
to realize that these feeble-minded children were not a class 
by themselves, but were only at the lower end of the general 
population arranged in ascending order according to their 
mental abilities. The next great landmark in the recogni- 
tion of individual diflferences and the diagnosis of mental 
abilities was the work of Binet, as we have seen above. 

The Work of Sir Francis Galton in England. Before we 
conclude, it will be worthwhile examining the work done 
in England in this connexion. During the latter half of the 
nineteenth century Sir Francis Galton (1822-1911) was 
engaged in very important studies. Charles Darwin, his 
senior cousin, was interested in the inheritance of physical 
characteristics and made out a strong case for the inheri- 
tance of such traits. Sir Francis Galton began to investigate 
whether mental characteristics were also inherited in the 
same way. His method of investigation was the question- 
naire method. He drew up a list of questions regarding the 
subject he wished to study, for example, the imagery of 
different classes of people— the scientists, the historians, 
and so on— and sent these questions to a number of subjects 
and later collated the results obtained from the answers. He 
also devised methods of studying the sensory discrimination 
of different people, for example, weight discrimination by 
means of a standard set of weights of geometrically ascend- 
ing order made from empty cartridge cases, and auditory 
discnmination by means of the ‘Galton* whistle, the pitch 
of which could be altered by the simple device of moving up 
^d down a screw plug fixed in the tube of the whistle. 
He studied also the family history of 977 eminent people 
and his studies are recorded in his famous book Heredi- 
tary Genius, pubUshed in 1869. In his book on In- 
quiries into the Human Faculty and its Development he 
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gives circumstantial evidence of various kinds to prove that 
mental characteristics are inherited just as physiwl ones. 
For example, in the domestication of animals man has been 
successful in domesticating only a few of the wild ammais, 
whose mental characteristics were amenable to such dom^- 
tication. Sir Francis Galton was also the founder of the 
eugenics movement in England. The aim of t is 
ment was to study the conditions of healthy society and to 
devise means by which the human race could be more and 
more improved by the elimination of undesirable e 
Only the most healthy persons and persons of strong bodily 
build and high mental ability were to be encouraged to 
marry, and the weak, the unhealthy and the imbecile were 
to be weeded out of society by dissuading them from 
marriage.i Sir Francis Galton’s endeavours led ultimately 
to the establishment of his Anthropometric ^ 

1884. In 1901 the Biometric Laboratory was founded by 
Karl Pearson in University College, London, and was 
foUowed in 1905 by the Eugenics Laboratory of 
To Karl Pearson goes the credit of expounding scient 
cally the theory of correlation. His product mome 
formula for finding correlation is still one of t e s 
methods of finding the correlation between any w ' 

The Epoch-making Work of Binet. After all these ear er 

attempts to find an effective method of 

intelligence came the publication of Binet ^ -vni^ri- 

ing intelligence. Binet (1857-191 1) himself ha ^ ^ P 

menting for a number of years seeking in all possi e y^ 
find a true measure. At one time he interested hum m 

head measurements while at another he stu P ’ 

handwriting and physical stigmata. ^nv 

ever, he found disappointing for 

clue to real intelligence. His first, or the 19 4 „nee 

published io ao article in the Paris journa , 

> Karl Pearson, The Life. Leaers and 
Gation~^Vol. If. (Cambridge University Pres^- 1914 ). pp. 
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Psychologique. It consisted of 30 tests arranged in order of 
diflBculty from the easiest to the most difficult. Though the 
‘ mental age ’ concept was not developed at this stage, he 
indicated in a broad way how far a normal child of any age 
should go up along this scale. He definitely abandoned the 
idea of analyzing and finding suitable tests for the several 
mental functions. He realized that the workings of the 
mind were unitary. Hence the more complex the tests the 
better they tested real intelligence. He therefore collected 
a number of tests based on the daily experiences of the 
maximum number of children in various environments and 
graded them by actually applying them to a number of 
Parisian children. In 1908 his second scale appeared. 
This was arranged into groups, age by age. This is his 
almost perfect scale of intelligence testing. After the tests 
were given, the mental age of the child was determined 
and the child declared as normal or so many months ad- 
vanced or retarded according as his mental age was the 
same as, more than, or less than his true or chronological 
age. This ‘ mental age ’ concept is the greatest contribution 
of Binet to our problem of intelligence testing. Though 
it now appears to us so simple yet it was indeed a very great 
advance in the history of intelligence testing. It gave us a 
clear insight into the development of the intelligence of 
children as they advanced in age from year to year. It 
made us realize the fact that a normal child of seven years 
could not be compared with a normal child of ten years. 
This discovei 7 , simple as it appears to us, may be likened 
to the invention of the first rolling wheel which has enabled 
us at the present time to construct the most smoothly 
moving motor cars. Binet’s 1911 scale is very much like 
his 1908 scale; the tests are spread out more uniformly, 
a few new tests added and a few of the old ones that were 
supposed to depend on schooling or instruction were 
deleted. (For details of these scales see Chapter IV). 

Mental Testing after Binet. Though various revisions 
have been made and improvements effected in the technique 
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of the procedure of giving the tests and m assessing 
results, nobody has yet been able to break away from or 
discard the Binet tests themselves. This is sufficient proof 
of the fact that Binet’s work was really a great landmark 
t the totory of mental testing. The most importan revi- 
sions of his Lie are those of Goddard ( 1911 ) Kuhlmann 
(1912 and 1922), the Point scale of Yerkes, “ 

Hardwick (1915) and the Stanford revision of Te^an 
(1916) in America and Professor Cyril Burts 

revision (1921) in Great Britain. tvne of 

The Group Tests. Since the Great War another ty^ of 

tests has b^n developed by a large number of workws^ 

These are the group tests. The 

required a large number of recruits in Amenca to be test 

■ml very shoruime and separated into 

those who could be ordinary soldiers and those fit on^y to be 
labourers. The group of psychologists entrusted with 

this work developed the famous Army test^ boTh verbal 

an innumerable number of tests have , 

and non-verbal. These are, however, regarded as more 

“^"Va^L the ;;^ho^qs to Obtain a pt 

ft r,,.. sld, b, Sid. .» ;; 

” r ”;s — .e’ls: 

Menial and Scholastic Tests or Dr. P. B. Ba.iara 
New Examiner.) cmoiiv durinc the 

Tests of Temperament and Character . J ^ ® 

examination of children by means of intelligence 
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was found that their efforts depended not only on their 
native intelligence, but also on their temperamental charac- 
teristics, such as boldness, attentiveness, and interest in the 
topics. Some psychologists, therefore, began devising tests 
of temperament and character. There are a few of these 
existing now, but they have not been as great a success as 
the pure intelligence tests. We shall use the wider term 
mental tests’ to include all the tests mentioned above, 
the intelligence tests, the educational tests, and tests of 
temperament and character. 


Chapter 11 


THEORY AND PRACTICE OF 

INTELLIGENCE TESTING 

1 last chapter, since the estabhshment of 
laboratories and the consequent stress laid 
nsvchologv our psychological research and psychologica 
faws are following the same lines of progress as the physic 
sciences. Experiments are being conducted on a large 
scale; observations are made and rec . ’ 

hypotheses are put forward '<> ^pott se; 

further experiments are carried out to test these yp 

and finally if the hypotheses stand all these tests ‘hey emcrg 

as laws o'f psychology. The Weber- F«hner law may.be 

quoted as an instance in point. U g on 

between the stimuli given to the ^ -ibiliiv of a 

these senses. These effects, as found by he 

subject to detect them, are Pnrp. but to the 

intensities of stimuli or their aimulus. For 

ratio of the increase of stimulus to the mil difference 

example, if a certain subject can detect a 
in weight between 3 grams and 4 grams 
able to detect the difference between 12 grams 
grams. The minimal d^e>-en<^ requij 

case will be 4 grams. With 3 gra _„,,„;red to be 
1 gram, that is one-third of 3 grams was 
differentiated and the subject is foun V 
require a difference of 4 grams with S 

one-third of 12 grams, in order to between 

words, the subject in question cannot di ^^5 or 12 

12 grams and 13 grams, or 12 grams an ® ^ frorn 

graL and 15 grams but will begin to differentiate trom 
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the next increment onwards, i.e. between 12 grams and 
16 grams and so on. 

How this Trend has affected the Concept of Intelligence. 
From very ancient times it was recognized that some men 
were intelligent and others were dull, but there were no 
means of ascertaining exactly what this intelligence was or 
to what extent one person was more intelligent than another. 
This however was made possible after attempts had been 
made to measure human intelligence as we have seen in the 
last chapter. It was then found that individuals varied 
greatly in their abilities. An analogy will make this clear. 
For a long time people saw that men got fever, and when 
they did their bodies became warmer than those of normal 
beings. But by exactly how many degrees they became 
warmer or whether the fever yesterday was more or less 
than it is today, they could not say; but since the invention 
of the thermometer, we can say how many degrees and 
even fractions of a degree a person’s temperature may rise. 
Binet’s scale we may thus regard as a mental thermometer, 
or a mental foot-rule. The application of this scale has 
enabled us to classify children accurately and to realize that 
no two children are exactly alike. To illustrate by another 
physical analogy, if we have a group of a hundred un- 
selected people from the general population, we can arrange 
them in order of height from the tallest to the shortest. 
There will be no gaps or sudden descents in heights. Every 
pepon will pass on to the next person by a difference of 
height almost imperceptible, but definite and measurable. 
The measurement of the minds of a sample of unselected 
people from the general population gives us a si mil ar 
distribution and if a sufficiently large number of the general 
population is tested the distribution curve becomes almost 
a true Gaussian curve of normal distribution. 

This recognition of individual differences was not the 
only result of mental measurement. Psychologists began to 
discuss and try to find out what this intelligence is. Is it 
some innate ability or is it acquired? On this point again 
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thinkers who have observed people carefully have always 
found that some people are born clever, able to acquire 
any art or comprehend difficult situations quickly, whi^ 
there are others who are comparatively more stupid. 
Modern psychology is not prepared to accept 
tions merely on the ground of hearsay or tradition. 

wants to put everything to the test of . 

wUl not a<^pt any general belief or proposition without 

mathematically measuring its truthfulness. Consequen ly, 
a great number of psychologists are engaged in solving 
suS problems as : ‘ Is intelligence inherited or acquir^ • 

‘Is there such a thing as general 

specific?- ‘Does a mentally superior child continue 

superior throughout life?' ‘Or does a Pc^oc-oo C, d*! 

deteriorate in later life?’ In spite of a good deal of re 

search in recent years opinion is still 

many of these problems. This is P^^l y '.i-^n.econ 
psychologists still approach such problems P«co 

ceived judgements which give a bias to ‘^eir find g_ 
is also partly due to the fact that the oper i 
human mind are not predetermined. It reac 
situation in various ways. Hence we have to fall back 
upon the reactions of a large number of people and tose 

our conclusions on the average resu s . 

of those people. In physics or chemistp we "now that il 

a tod of iron is heated strongly it wi glow 
sulphuric acid is poured on zinc it will evolve M 
But in psychology we cannot always say that if g 

is presented to a child, it will react to it by ' 

can we always say that by presenting the word omng^^ 
and asking the child to react to it by giving 
occurs to it, the child will always say ye ow , 

Such being the case we have to fall ba^ 
compiled from the reactions of a large 

oSr ideas on the nature of inteUigence are f 
as a result of our experimental work m 
definitions are based on introspection and o 
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an analysis of the functions of the mind, while recent 
definitions emphasize experimental findings. The following 
are some of the more important definitions. In giving 
Binef $ definition Terman says : * Binet’s conception of 
intelligence emphasizes three characteristics of the thought 
process: (1) its tendency to take and maintain a definite 
direction, (2) the capacity to make adaptations for the 
purpose of attaining a desired end, and (3) the power of 
auto-criticism.’ In this connexion Binet and Simon also 
say : ‘ It seems to us that in intelligence there is a 
fundamental faculty which is of the utmost importance for 
practical life. This faculty is judgement, or good sense, 
practical sense, initiative, the faculty of adapting oneself 
to circumstances.’ ^ William James calls it the ability to 
adjust oneself successfully to a relatively novel situation. 
William McDougall, in conformity with traditional psycho- 
logy, contrasts intelligence with instinct and defines an 
‘intelligent action as one which seems to show that the 
creature has profited by prior experience of similar situa- 
tions, that it somehow brings to b^r its previous experience 
in the guidance of its present action. Instinct is native or 
inborn capacity for purposive action; intelligence is the 
capacity to improve upon native tendency in the light of 
past experience.* Ebbinghaus says: ‘Intellectual ability 
consists in the elaboration of a whole into its worth and 
meaning by means of many-sided combination, correction 
and completion of numerous kindred associations. It is 
an activity of combination.’ Stern defines it ‘as the 
general capacity of an individual consciously to adjust his 
thinking to new requirements; it is general adaptability to 
new problems and conditions of life’. Thorndike says: 
‘We may define intellect in general as the power of good 
responses from the point of view of truth or fact.’ Colvin 
defines it in terms of behaviour and calls it ‘a group of 

and SimOT, The Development of Intelligence in Children, 
(Kite s transJaUOD, Trainjog School, Vineland, New Jersey, 1916). 
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innate capacities by virtue of which the 

of learning in a greater or less degree m terms of these 

innate capacities with which he is endowed , Terman 
says- ‘An^^individual is intelligent in proportion as he is 
^!e to carry on abstract thinking.’ Burt defines it a 
‘the power o^f readjustment to relatively nove sduf‘'on 
bv oreanizine new psycho-physical combinations . In 
aLth« placate defines it as ‘ an inborn all-round mental 

"‘’^eThaps the most astounding definition °“^at has 
civen rise to a good deal of discussion and educationa 
fesearch is that of Professor Spearman. He ^^^s <hat ^ 
our performances are the result of two factors in 
behaviour. One is a general factor and the o'h" 

It is this general factor, or ‘common central hac'O'- • ih 

measures native intelligence. Thus when ^ 

any situation or perform an action, our general naem^^ 

efficiency is responsible for part of t is r 

Specific ability in that particular subjec i ^ 

the rest. Thm our performance in a Phy^s papcr isto 

partly to our general intelligence and ^ . possess, 
of special ability in physics which we s cricket is 

Or tdeive a physical parallel, our ‘ w 

due partly to our general physical muscle and 

the particular kind of configurauon of ^one 

nerve that is helpful in cricket. worked out a 

‘g’ and the spiJcific factor ‘s’ and he . has workedj^^^^^^^^ 

formula to determine how far any parlicu 

‘g’ and how far it measures s There is b . 

truth in Spearman’s contention, though in facuix^d^^^ 

very difficult to separate the ‘g and ^h^ 

Godfrey Thomson with great mathematical 


^ Cyril Burl. c'^Sp^aiman. The 

* p 75 and Appendix at the end of book . G. apt 

Abilities of Man, (Macmillan, 1927). 

2 
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challenged Spearman’s interpretation and holds that ‘ g ’ 
and the specifics are statistical coefficients only. It will 
be seen that many of these recent definitions of intelligence 
are a result of direct experimentation with the intelligence 
tests. As contrasted with Spearman, Thorndike contends 
that intellectual ability consists of the power to form 
numerous ‘ bonds ’ and each situation requires a bundle of 
these bonds or elementary capacities. During the present 
revision, while giving the tests and receiving the responses 
from children, the nature of intelligence was found to be 
the power to hold together in mind all the elements of a 
presented situation and with the aid of these and of the 
previous associative mass or pattern to give a suitable 
response. 

The Nature of Intelligence. We shall discuss the nature 
of this intelligence in a little more detail. Anybody who 
examines children by means of intelligence tests cannot fail 
to observe that some children are naturally adept in han- 
dling any kind of questions or tests, and that others are very 
backward in doing so. Present one child with any kind of 
question of a particular level ami the cliild will tackle it 
successfully, while another child of a lower level will fail 
to do so; and as you proceed with the tests you can almost 
definitely foretell whether a particular child wilt answer the 
next questions or no». This clearly suggests that the 
working of the mind is unitary. At any rate this is so with 
the Binet tests. Besides, as we have seen in the last chapter 
early attempts to gauge intelligence by tests such as the 
sensory discrimination and motor ability tests which 
differed widely from each other failed, because it was found 
that they did not correlate highly with intelligence as deter- 
mined by other more reliable criteria. On the contrary 
it was the more complex tests involving the exercise of the 
higher mental processes that were found to be the best. 
They correlated highly with intelligence as well as with each 
other. Thus in the development of the Army tests the 
earlier attempts aimed at finding tests that correlated as 
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Uttle as possible with each other and at the same time 
correlated highly with external valid criteria ot intelligenui. 
But experiment proved that this attempt was 1 utile, le^t^ 
which correlated highly with criteria of intelligence also 
correlated highly with one another. It was just because ot 
this that Binet succeeded 'so well while previous 'vorkers w ho 
tried carefully to analyze the mental functions and devise 
separate tests for these functions failed. He oun ^ 
result of his experimeaitaiion that there was no other way 
for him but to abandon the so called faculty psycholop. 
With wonderful insight he began to assemble jejts ha 

were of a complex nature. Of course he did ‘ 

kinds of tests to suit the practical activities of children ! 
different environments, and to ensure that no 
should be done to any of the children. He too ' . 

however, to see that the tests were within ^ 
experience of all kinds of children. This met o , 

seems to suggest as we said betore th^ the operations 
mind are unitary. Here again thefihysical para lei i. ot 
great help to us in understanding correc y* 

bodily efficiency of a person required ,■ 

activity such as wrestling or playing cricket ‘lepcnd. on tl e 
whole muscular system of the person. So i 

measure this efficiency it will not do ^Sucli 

measure the strength of his arms or that of , -• 

activities generally depend on the efficienp o 
the muscular system. However much the muscles of the 
arm of a person be developed, he will be a good 
wrestler unless the muscles of his leg and ffios 

trunk are also well developed.! In fact, the various muse e. 
of the muscular system are interdependent. Hence 

have to test the bodily efficiency of any "‘Jhe 

arrive at a more accurate result the more eo p ^ 

activity involved in our test. It will not su muscles 

test involving only the muscles of the 
of the jaws. We should select tests which ‘ ^ 

large a number of the major muscles of the body as possible. 
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For example, we should measure bow far the person 
jumps, bow high he jumps, what time he takes to run 100 
yards, or a mile and so on. Similar is the case in regard 
to our mind, whose workings are far more mysterious. 
Even if we tried, it would be almost impossible for us to 
analyze mental traits into ultimate unanalyzable units. 
This practical solution also agrees very well with the known 
facts of physiology. The higher mental processes are 
known to be carried out bv what :jre called association 
areas in the cerebral cortex. A man’s acuity of vision may 
not correlate highly with his acuity of hearing because these 
activities are carried out in independent regions in the 
brain ; just as the efficiency of the muscles of the arms of a 
man may not correlate highly with the efficiency of the 
muscles of his legs. But those processes in which the 
association areas are concerned are highly correlated. 
These facts have led intelligence testers to conclude that 
there is some central factor in all our mental activities which 
is responsible for the efficiency of our responses. It is for 
this reason also that Spearman contended that this general 
factor is fixed in the case of each person and is involved in 
all our thoughts and doings. Spearman’s theory more 
specifically is that all our mental activities or doings are the 
result of two factors, a general factor which be calls ‘g* 
and a specific factor which he names ‘s’ as stated above. 

The Measurement of InteUigence. This discussion will 
now make it clear as to what are the difficulties that beset 
us in the measurement of intelligence. In the first place it 
is very difficult to separate pure native intelligence from 
acquired knowledge' Native intelligence always manifests 
itself through acquired knowledge or skill or action. Pure 
abstract intelligence does not exist. It always requires as 
it were a vehicle on which to ride. Now these vehicles 
are of various kinds. Different environments or different 
opportunities give different directions to mental activities. 
Hence we are forced to measure this pure intelligence 
through the medium of these different vehicles. Now the 
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question is, which of these vehicles shall we choose If 
choose only a few of these are 

fuU opportunity to a child to display his intelligence Th. 
answer is that it is impossible for us ever to be 
tically accurate. But when we consider t e qu . 

aU points of view we find that Binefs method ot 
the subject was the right one. The three g^^^VP? « f 
assembling of his tests are, first, *bey are 
the most common experiences of the children 
environments. Secondly, they are as vane s p 
Lastly, they are not measures of /.cri- 
tics, but of the higher powers of the . -bilUies 

menters tried to obtain different tests for i . . . 

and failed. They attempted to find tests '^bich ^ 
high correlation with valid outside crilena o | various 

at the same time had a low intercorrelation 
tests themselves. Such a procedure was found to be 

impracticable. The most successful proce outside 

to be to select tests which had high 

criteria of intelligence and these were found to be ‘bose that 

had also high inter-correlation among tbemsel 

Binet’s attempt to measure inlelhgenc 

practical one. Before him many . . measure- 

to measure it by taking various kinds o . 

ments. But Binet rightly thought tb'^oould never lead^t^ 

correct results. He tried to measme ^ ^ 

by measuring the actual amount of wor ' efficiency 

lind. Even in such a simple thing as finding the ^ffiejney 

of an engine the most reliable ^«ults are obta.n^ by 

measuring the actual output of work of the g 

course we can find it also by fgte^maod 

piston, the length of the stroke and the pres ‘r . differing 
lo on but theVre so arrived at may give widely d.ffermg 
values. The more reliable values are obtained by measur^ g 

the actual output of work. If this is forcible 

simple thing as a physical h°w 

in the case of such a mystenous engine 
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or human mind is the argument in favour of measuring 
intelligence by its actual output ? 

But the height of Binet*s genius is shown by his inven- 
tion of the age scale. Previous to him experimenters met 
with the difficulties of how to arrange the tests according 
to their difficulty and at the same time how to find suitable 
tests for different years. Binet solved this difficulty by 
saying that a man may be 16 years of age and at the same 
time may have the intelligence of a boy of 8 years. In fact 
he proved such an adult person to be exactly equal to a child 
of 8 years. Later researches showed that Binet was to a 
large extent right. Just as some physical characteristics 
at times are found not to develop with chronological age, 
so also it was found that mental development did not 
always keep pace with chronological age. Rather it was 
found that a child of lower endowment always advanced on 
a lower level and a child of higher endowment on a higher. 

On the question of the development of intelligence in any 
individual there has also been very great discussion. Does 
this intelligence grow uniformly from year to year? Or 
does it grow at a greater pace at certain periods of an indi- 
vidual s growth? Is there any limit to the growth of intel- 
ligence? If so at what age does it come? Does it come at 
the same age for all individuals or do some individuals 
continue to grow in intelligence for a longer time, that is to 
a greater age than others? As regards the growth of 
intelligence from year to year it is still undecided whether 
the growth follows the law of simple interest or that of 
compound interest or some law of diminishing returns.' 
At present we have no means of measuring this as we 
have no absolute measures of intelligence similar to the 
inch or pound in physical measurement. Our present 
method is to measure intelligence by comparison ; we 
compare any child with the average child of that age but 


Arl ^ discu^ion of physical and mental grovMh curves see 

iMacmillanrpp. [^20 ' 
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have no means by which to decide 
of each child follows any of ‘he above -nt-oned Jaw. 

In all cases the result would be sa 

comparisons among children wh higher age and 

or the other, and not out how r^Uy times 

one of a lower. We cannot ^ear or 

more intelligent a child has gro\ jLtg jn a test 

two years, ^his have been^^po-ble^-J^ 

like repeating the digits. 

there are other is n,orc like a balancing 

mere organic growth. The cas 

feat. The higher the point ^ themoportion 

difficulty of balancing and mueh more ^ 

would require ^^us ft ye ^ 

repeals two digits, at H year g 

4^gits; at n years 5 8 digits. 

at 15 years 7 digits; at 21 mLns^of measuring 

For the same reason, we have certain 

directly whether the growth is adolescence. 

periods than at others, as circumstantial 

At the most we can have only sonie^^c 

evidence, as, for example, by jhe mean of the 

widely one age group nuestion on the limit of 

group than another. The ihir que^^ definitely answered 
growth of intelligence, however, certain 

by means of intelligence tests. We find t^t t « 
a'ge the score made hy ch, ten omes^tdmc,st 

Still. Or, to put the same remains nearly 

tage of children that pass a <x ^-„,ards * In fi>^ing 

co'nstant from, say, the f ‘“"''l ^“^.“"L^teans of tests, 
the upper limit of growth of inte » y ^ per 

care must be taken however »<> s« tbui the tesU ^ 

end are sufficiently hard, the 

enough to be answered by cent per . distinguish 

twelfth year, we will not be m a position 

I See Chapter V, pp. 
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between this group and the higher groups. There is, at 
present, no unanimity on the point as to the age when this 
limit of growth is reached. Some say it is reached at 14 
years, others at 16. Others again think that there are rea- 
sons to suppose that intelligence grows still further, though 
more slowly, tiU the eighteenth or even the twentieth year. 
If it grows after the sixteenth year at all, it appears to grow 
very little. This is mainly determined by the score which 
boys and girls make in tests from year to year. It is found 
that after the sixteenth year there is very little increase in the 
total score made. Thus the average score of children of 
sixteen years of age and the average score of adults of 
twenty-five will be practically the same. The following 
table based on the present study gives the mean mental 
ages of children of all ages from the third year onwards. 
The mental age is a form of the total score children make: 


Chronological 

age 

No. of 
children 
examined 

Mean 

mental 

age 

2 to 3 years 

31 

2-7 

3 to 4 


41 

3-6 

4 to 5 

9 * 

38 

4-5 

5 to 6 

1 * 

65 

5-4 

6 to 7 

9 * 

63 

6-4 

7 to 8 

99 

94 

7 

8 to 9 

99 

82 

8*7 

9 to 10 

99 

80 

9-4 

10 to 11 

99 

101 

10-6 

11 to 12 

99 

95 

11-3 

12 to 13 

99 

84 

12-7 

13 to 14 

• 

** 

81 

14- 1 

14 to 15 

99 

56 

14-3 

IS to 16 

99 

57 

15-7 

16 to 17 

99 

45 

15 8 

17 to 18 

99 

23 

16-2 

18 to 19 

99 

12 

15-8 

19 to 20 

99 

12 

14-8 

Above 20 

9 * 

7 

14-8 
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It wiU be seen that the mental age is 

stiU from year 15-16 onwards. The f 

18 onwards is due to the fact that the adolescents oHhese 

ages in the highest classes of our hig sc either 

ttem -left-overs'. Normal adolescen s have all ^^ther 

proceeded to university education or Jo | 

our subsequent calculations we have, thomfore^ take 
years as the hmit of growth, which does not seem 

'Tn“c?mparing these facts about mental ^growTh with 

the available data on physical growth, i 

have definite absolute units such as he mc^h or^ 

pound, we cannot fail to notice a par the 

L both these sides.* The physical , ^bom 

mental growth comes practically to a f 
the sixteenth or the eighteenth - constant 

height and weight per year are m .:„hteenih vear 
from about the fourth year to about the e^ig ^ ^ 

although a slightly steeper rise is nm.ceable Mwven 

twelfth and the sixteenth year. increment on 

analogy, for the present, a ‘^uiar individual 

the mental side and say that in any p pfowili 

a growth of one year at twelves ab»nt ^^-a ^ ? o^^,^ 
Of one year at four ; and further that the year y g 

of a child of an I.Q. of 125 is one an q 

the yearly growth of a child with an I-Q. ot luu v 

next chapter). 

1 For average increases in height Vart 1, 

year, see Whipple, A Manual of Menial an } 

Second edition, 1914, pp. 66 and 75. 



Chapter 111 


USES OF INTELLIGENCE TESTS 

S INCE the introduction of mental tests immense use has 
been made of them by the school teacher, the school 
administrator, the vocational guide and the vocational 
selector. A vast amount of research work is going on in 
all these fields. Our educational ideals are being almost 
revolutionized as a result of these. We shall, therefore, 
briefly survey in what way intelligence tests as well as other 
mental tests' are being used by various people. 

Educational Uses of Tests. In the first place these 
intelligence tests are of very great use in the school. 
If a teacher is to be successful, if he is to know his 
pupils thoroughly, he must possess an instrument with 
which he can measure the intelligence of his pupils and 
he must also know the proper use of that instrument. 
His is the work of handling young growing minds. 
He must, therefore, know as much as possible of these 
minds. He must know exactly the present condition of 
these minds as well as their future possibilities. He can 
no more diagnose and treat these minds accurately without 
being in possession of an accurate instrument of mental 
measurement than can a doctor diagnose and treat the 
physical condition of his patient without the use of a 
thermometer. Of course he can know something of the 
condition of the minds of his pupils from a record of their 
studies, just as a doctor can know something of the condi- 
tion of his patients by observing the temperature of their 

* Mental tests is a wider term than intelligence tests. The for- 
mer includes, besides intelligence tests, educational attainment tests, 
tests of temperament and character and vocational tests. 
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bodies by feebng them with his 

But in both cases the information gathere ,._Zenl 
and unscientific. For the 

of both kinds of cases we her is Binefs rod 

precision. Such an he will be able to find 

of mental measurement. . ^,5 if a child 

out the exact calibre of the minds "f ^is^P 

is backward m studies he will ^linphis studies, 

this backwardness is due to the ch advanced 

or to his youth, or whether, though suffic enuy 
in age, the child’s mental devdopment ha 5 b«n «ta ^ 
Knowing this much, which it sho“’d be r ^ J 

most valuable part of his know e g jj.n,edial measures, 
teacher will be able to apply the p p . . be 

We shall now see in what ways ^ese m 

made use of by teachers and ^ , calibre for example 
first place, children of very low out and 

those with an I.Q. below 60 special 

special arrangements made ‘ backward children, 
schools for the mentally . children, those with 

Secondly, specially advanced or gi separated and 

an I.Q. Ibo^ 14o! might in samc^-ay be^epam ^ 

specially trained as they are the jn large 

nation. This will not be possible • 

cities with a population of schoo -g ^ ^^f ^he 

20,000, because such children number 

total population of children. In sma 

of such children will not be enough these 

in each standard. Lastly, even the children bet 

two limits of LQ.S, those between amj^ 

divided into two or three P^''^ Vnt number of children 

large schools, where there is a su ci ^;Aprent curricula 
.0 admit of such d, vis, on, and where ^^fl^erenr^ 

could be arranged for them, and y 

progress onwards in these paralle s r . possible to 

m question may here be of mental 

gauge the intelligence of children without the 
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tests ? We must answer. No ; and this for several reasons. 
In the first place, teachers in estimating the int^genw of 
children do not take into account their age. They judge 
their intelligence solely from the marks obtained by them 
in their school subjects. A child of 10 years and another 
of 12 years may be put on.the same level if they obtain the 
same number of marks. Thus the intelUgence of an older 
child in a lower standard is always over-estimated and that, 
of a younger child in a higher class is under-estimated-' 
This procedure is evidently incorrect as the child of 10 years 
is very much superior to the child of 12 years in our above 
illustration. Secondly, progress in school subjects is not 
a correct method of estimating intelligence. One child may 
be comparatively dull but more industrious and thus may 
score more marks than another child, who may really be 
more intelligent but less industrious. The Binet tests 
which do not depend on knowledge that is systematically 
imparted to the children in school, but which depend on 
such general knowledge as they pick up from within their 
everyday experiences and in proportion to their mental 
development, are a far better measure of native intelligence. 
Lastly, in the assessing of children’s progress in their school 
subjects by their teachers, a good deal of the subjective 
element creeps in, so that a child in whose favour a teacher 
happens to be prejudiced secures more marks than another, 
who is not so favoured. 

Next we shall consider some of the difficulties that arise 


in trying to separate children into different streams or 
divisions in a large school. Are the children to be classified 
according to their I.Q.s or their mental ages? It would 
appear that the best way to classify them is according to their 
mental ages. For a child may have a high I.Q., say 125, yet 
his mental age may be too low for the standard in which he 
is and he may be doing poor work. Another child of a lower 
I.Q., say 100, may have a higher mental age and may be 
doing much better work in the same class. Hence in classi- 
fying children it is the mental age that is more valuable than 
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the l.Q. It would appear that for each standard or grade 
there is one mental age that is normal.^ Thus in admitting 
children for the first time into school the proper way would 
be to admit them on the basis of their mental age ; so that 
all children in the lowest class will be of the same mental 
age, say 6. Even then another difficulty arises. A back- 
ward child and an advanced child do not advance by the 
same amount of mental age every year. A perfectly normal 
child may be said to advance by one year of mental age per 
chronological year ; in the same time a backward child may 
advance by, say, 9 months, and an advanced child may 
add more than one year to his mental age. Thus it a 
normal child advances by 4 years in 4 years of time, a 
retarded child may advance only by 3 years and an accele- 
rated child may advance by 5 years. Thus, though they 
may start together at the beginning of their careers it will be 
seen that in a few years their progress will be quite different. 
In the present instance it will be seen that while the back- 
ward child will probably have to be detained for one more 
year, the advanced child will similarly deserve an a itiona 

promotion of one year/ 

Besides these theoretical difficulties there 
various practical difficulties. The progress o i 
children of the same mental age may not be the same i 
different subjects, for a child may develop a special apmu 
or liking for one subject rather than for another and th 
result will be a vast difference in the progress he makes 

the two subjects. Or again, traits of 
character may play an important part in the efforts pu 
by children. One child may be very persevering and thus 
overcome the difficulties in his way and far surpass a 
child who is more unsteady in his efforts. , 

physical condition of children has to be taken in o ac • 
One child may have a fine physique and thus be 
putting forth more effort than one of a weaker condition. 


1 See Chapter V, p. 87. 
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Similarly home environments may differ vey widely. One 
Aild may have all the facilities for 
possession of a good library and get good ^^an^at home 
while another may come from a very poor home, where 
there are no proper facilities and where he may even have 
to help the parents in their job-work. The circ^ of 
among whom the children move makes a vast dififerenw also 
fn The work they turn out. Thus even if we start chddmn 
at stages suited to their mental ages, we shall soon find that 

this uniformity will not be maintained. This 
the lesson that we should not be over-zealous in classifying 
chllS according to their mental ages. In every case we 
should consider the situation in all its aspects. 

It will thus be clear that even if we start by putting 
children of nearly the same mental age into the same class, 
we shall soon have to differentiate between them, for some 
children advance more rapidly than othere. Two courses 
are open to us now. We can make the bnghter ch Idrea 
pass over certain standards or else make them work with the 
others in the same class but on a fuller curnculum. In the 
latter case they advance according to the one y^r one 
standard rule ; but in this one year the bright child reads 
more on the subjects prescribed than a more bac^ard 
child. For example, in mathematics, the bright child may 
work out 50 examples in each chapter while the backward 
child may be satisfied with only the first 30, supposing the 
examples in the chapter are on the same subject but are 
graded in difficulty. In history, the brighter children may 
be prescribed a supplementary text-book on the 
that will satisfy their greater inquisitiveness. This method 
seems to be favoured by the larger number of educatiomsU; 
and certainly it has several advantages over the other 
method where children are made to pass over standards or 
grades, for here the child loses a good deal of the studies 
that form regular links in a well-arranged curriculum. 
Secondly, the child has to break the bonds of association 
already formed with his class-mates and has to form new 
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friendships. Thirdly, he may come into contact wttli 
children older than himself in age and may find that he ib a 
misfit in their company. Thus it is found in very many 
cases that the social and physiological development ol 
children is quite apart from their mental development. 
This maladjustment of children often preys upon their 
health, so that in later life they may develop complexes or 
become physical wrecks. To avoid all these difficulties it 
seems to be best, as a general rule, to provide a riLher 
curriculum for the cleverer boys and make them pa=.s 
annually through the regular standards or grades. 
exceptional cases where the cleverest children are to b^ 
trained for special advanced professions or compe e i >. 
examinations for the highest civil services ^ ^ 
permitted to omit one or two standards or gra us ^ 
their career, provided they possess exceptional!) good 
health and are strong enough to bear the extra mental 
burden. In such cases, however, they will 
carefully examined mentally and given the extra pr 
only if their menial age is not less than the norma ■- 
age of the class to which they arc to be promoted. 

Occasionally there may be in a class , 

children who, while capable of advancin^g vvi 
most subjects, are found to be lagging behind in o ■ 

Such children require special attention m 2.'' . . 

brought up to the level of the rest of the class. u 
be achieved by segregating such children in an ^PP • 
class, where they are given special 
subjects and when the desired efficiency in t e s j 
reached they can be sent back to the regular stan J’ _ . 
is the duly of the head of the institution to _ 

instruction for deserving backward children, n 
cases a mental test would seem to be necessary e P P 

treatment can be given. , . 

The Accomplishment Ratio. Following up t le i , . 
Ugence tests, tests have been devised to measure 
ment of children in the several school subjects. 
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tests, for example, in algebra or arithmetic or science, 
are given to children and norms are obtained both accord- 
ing to age and standard or grade. A composite score caUed 
the Educational Quotient (E.Q.) may be obtained for aU 

^ ^ educational age 

the school subjects. ThusE.Q. = chronological^e ^ 

If a child is above the average in intelligence, that is, if his 
l.Q. is above 100, it is expected that his E.Q. should also be 
above 100. If it is less, it means that the child is not 
working up to his natural level. If it is more the child is 
being goaded too much. From these may be worked out 
what is called the Accomplishment Ratio. Thus the 

A.R, = 5:5: X 100. If the child’s educational quotient is 

80 and his intelligence quotient is 100, his accomplishment 
ratio will be 80. This means that the child is not working 
up to his capacity. On the other hand, if the child’s E.Q. is 
120 and his l.Q. 100, his A.R, is 120, which means ^at the 
child is working much beyond bis powers. The attainments 
of the child in the individual subjects may in the same way 
be compared with his intelligence quotient. With the 
educational quotients, however, there is one difficulty. 
The standard laid down in the different subjects of the 
curriculum may differ in different countries or provinces or 
with different times. The standardized norms, therefore, 
will not be valid in such different localities or different 


times. 

Individual Methods in Education. The findings of intel- 
ligence tests and the recognition of individual differences 
have brought about almost a revolutionary change in our 
methods of instruction. The old class-room methods of 


uniform instruction are going more and more to the wall 
and methods giving full scope for individual development 
according to the ability of each child are coming to the 
forefront. Such are the Dalton Plan, the Courtis Arithmeti- 
cal Cards, and Professor Washburn’s course in arithmetic. 


USES OF INTELLIGENCE TESTS 


33 


What has been actually accomplished hitherto is far short 
of what is required to be done. Text-books have to be 
written in aU subjects to suit the requirements 
progress. It is fuUy recognized, as , no wo 

othM period in the history of our ‘ 

children are exactly alike and that each ‘^h'ld shoaW devd p 
according to his own worth and merit. This has ais g 
a sociological aspect to our education which r^og““^^tha 

each individual has a place in socie y native 

member of it no matter how poor ®ay 

endowments. Society requires the use brivhtest 

and drawers of water no less than that of the bn^htest 

^Xu/lr of om Memol Tes, shoukl be Checked by A. ,o, be. 
Wherever possible the result of one test, pa y 

of a group test, should be checked ofappli- 

There is sometimes the danger that a c i . s^f. 

cation, or through inattention, shyness, y> 

will, does not try his best or he may f 

time and thus lose a good deal of his true p 
in a group test. It is always best, there ore to ^ 

result of one kind of test, in rn-iximum score 

by an independent individual test. minimum, 

in I.Q. should be taken as more reliable ^ejnm.mu^^^ 

'focational Cuidame. cher or the parent 

tests is in vocational guidance. Tn guidance 

or the officer in charge of the work of ^t cou^eTr 
will have to guide children properly as towards a 

profession they should follow. The first 

suitable profession is given by the ^ ^ carefully 

The intelligence quotients of all children are caj^ ^ ^ 

recorded. For each profession or tra e actual 

required for successful work university 

observation of successful workers. hiphcst intel- 

teachers and the legal profession, „ j20. The 

Ugence are required, men for example a o 
s&Ued trad^ and the clerical professions require me 

3 
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medium intelligence. Unskilled labour may use men of the 
lowest I.Q., even men below I.Q. 80. Psycholopts i have 
attempted to catalogue the minimum I.Q.s required for the 
various professions and with this knowledge at hand we can 
direct boys as to what line they should take. Thus it will be 
useless for children with I.Q. below 80 to attempt any of the 
higher professions. After this preliminary survey other 
occupational tests are given to the children in order to dis- 
cover their special aptitudes or likings. For example, for 
the business of typewriting, tests are devised which are 
supposed to be elements in the total ability of typewriting. / 
Such occupational tests are devised in three ways. In the 
first place, the particular profession or w'ork is carefully 
analyzed into the constituent abilities required and tests 
are devised for each of these abilities. The scores in each 
of these abilities are correlated with success in the particular 
trade or profession and in this way only those abilities that 
correlate highly with the trade or profession are retained. 
Thus Seashore has analyzed musical aptitude into 32 ele- 
mentary abilities and has devised tests for each of th^e. 
He then finds a composite score for all these abilities which 
represents the individual's musical aptitude. 

The second method is to devise a test which would be a 
miniature of the actual trade or profession. For example, 
Munsterberg has devised a test for electric car drivers. 
Through an aperture in front of the candidate a road track 
is rapidly passed in bright light ; figures representing foot 
passengers, horse-carriages, motor cars and buses are 
rapidly moving in two opposite directions. The candidate 
is required quickly to indicate which of the figures repre- 
senting foot-passengers and various kinds of vehicles are 
sources of danger.^ 


* See, for example R. B. CaUcU, i'our Mind and \fine, (Harrap, 
1924). p. 27}. 

^ Hugo Munsterberg. Psychology and Industrial Efficiency, 
(Houghton Mifflin. 1913), pp. 69-72. 
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Lastly, candidates are tested by giving them practice in the 

actual activity itself. For example, oiven^o 

writing ability the same amount of ^ 

different individuals and their 

measured. This progress is f" '"dex to their 

improvement in that particular kind o job^ 

Guidance for vocations is a care- 

intelligence tests. These are considered "'“"S "^t 

including his various temperamen al is 

incUnains. But for vocational - -tion he ernplj-r is 

not satisfied with these alone. sped 1 P ^ 

candidates are further tested by means ol spec 

occupational tests as indicated ri.ould be Given. 

The Stage at which Vocational ijUren drop 

It is common knowledge that a ^ various stages 

out of school and students out of co c ted by the 

in their progress. This 

findings of intelligence tests. Son reach the 

plete even the elementary course, mre who persevere 

top of the secondary course, while a fw mo P 

to^he university stage have <» are the 

these studies, The ‘1*'“''°"^" ^ „i,h regard to these 
duties of the parents and the stat , i,, vocational 

students. It is" here that the help of experUjn voca 

guidance would be of great use. I ^ . 

children the barest minimum of the tn 
sufficient, equivalent roughly to the pre J- P department, 
standard course of the Bombay , ^ecializeJ 

This course, however, should be fo^wed u^ ^ P^^, p^r 

instruction in the trades the childre g of the preseni 
others, courses of study to about the m dd^ oHhe 

secondary school course would be en g -^jj^ed in- 

course should again be fo'*owed up w p 
struction in the trades higher than t e ■ | ^^Id be 

the completion of the high school course the ^ ^ 
further courses of a more highly specialized nature. 
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technical courses in many of the highly skilled trades. The 
best children after the high school course wiU proceed to 
their university studies. It is the duty of every state to 
provide some such scheme of education if it reprds as of 
the utmost importance the care of all its subjects. The 
greatest thing in life for everyone is to be able to earn a 
livelihood. The selection of a vocation cannot be left 
entirely to the children themselves or to their UUterate 
parents, because more often than not the schemes of children 
are more ambitious than it is humanly possible for them to 
carry out. They are therefore in need of gmdance. Such 
guidance it is the duty of the state to provide. There are 
many people in good employment who still wish to improve 
their work and condition. It is again the duty of the stale 
or of local authorities where the duties of the state are 
entrusted to them, to provide a scheme of continuation 
schools, evening classes or other forms of adult eduMtion. 
If the employees are not satisfied with their lot or with the 
return they get for their work, the work suffers. The 
employers, therefore, should keep a careful record of their 
employees and promote or otherwise reward such of them 
as deserve promotion. 


Chapter IV 


THE BINET-SIMON SCALE AND THE 
STANFORD REVISION 

P rinciples of VUal importance m the Choice and 

far it will be clear that in framing a scale of intelligence 
tests the following points are of vital importance: 

(i) The tests should be as varied as possible in order to 
‘tap’ the flow of mental energy in various directions 
Binet’s solution in this respect was found, from pr^^ctic^ 
experience, to be the best. Some of his tests are ^ 

for syllables having sense; some on auditory me 
digits; some on visual imagery; some on ’ 

some on judgement; some on arithmetical 
on ability to pick up and learn from everyday expene 

^Tii) The number of tests which any individual child should 
be submitted to should neither be too large nor to® Jiuah 
In Binet’s arrangement each child will, on an ® ’ 
subjected to 20 tests, some of these having or • 

that is to a range of tests covering 4 years, wi . - j 
each year. In the present arrangement he wi e J 
to about 24 tests ; that is, to a range of 4 years, wit 
in each year. If the number of tests is too sma 
bility of the I.Q. becomes less on account of the small 

number of tests; while if it is too large 

to the effects of fatigue that creep in. 

scale takes from half-an-hour to nearly two ou , 

to the age of the children. The tests ^ 

are shorter, and their replies brisker, t c 

children are longer and require more time o g 
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greater judgement required in finding proper solutions to 

the questions. . , i. u 

(iii) The wording of the questions in the test should w 

within the range of comprehension of the children of the 
ages for whom they are intended. On several occasions it 
is found necessary to replace individual words by others, 
when the former are found to lie outside the vocabulary of 

the children to be tested. j i. ij 

(iv) The questions should be unequivocal and should 

admit of a definite answer not necessarily the very saine. 
In group tests most of the answers are either a definite 
word or a definite figure. This makes the assessing of the 
answers more objective and removes many of the evils that 
attend the idiosyncrasies of different examiners, or the 
prepossessions in favour of certain children in the case of 
the same examiner. These answers are generally checked 
with the help of a stencil or a key. In the case of an indivi- 
dual and oral examination such a condition is not necessary. 
More often than not, therefore, the answers are various. 
They should, however, be suitable and intelligent. This is 
distinctly an advantage in oral tests since it precludes the 
possibility of one child communicating the correct answer 
to the child that is to be examined next. For example, take 
a question like, ‘ What is the difference between a butterfly 
and a fly ? ’ Different children give different answers and 
all may be sensible. On the other hand, where the answers 
are definite, the tests arc not so valuable. For example, 
refer to XVI, 5. Problem Questions.^ 

(v) The questions should give no scope for guess-work. 
They should stimulate the children to think and to find a 
suitable answer. When children begin to guess even the 
intelligent give foolish answers. From this point of view 
XVI, 5, Problem Questions are again of no great value. 

(vi) The questions should be such as to keep up the 
interest of the children. If once their attention flags further 

’ Page 248. 
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testing is useless. Anybody who does any ‘“‘'ng onjhe 
Binet scale cannot fail to be impressed by the wo^ 

way in which children enjoy another 

little children are found to come back and asK 

^(vii) The tests as well as the 
in such a way that the easier ones 
gradually to more and more diffic U 

advantage of encouraging the ch n^akine any effort 

disheartening and preventing him from making any 

at all to solve the question „.,„re should come one 

(viii) No two tests of the ^ J ^j^uch 

after the other. In other words, there 

variety in consecutive tests as no advantage to 

(ix) The tests should be such schooling or 

one child over another because 

better home or social "it is impossible 

what we have said in previous ch P except through 

to test the native intelligence of children cxcep 

what they have acquired fe^tly right in attempt- 

experience. Binet, therefore, wa P® . children pick 

ing^to measure it through the kno.ledpe^th^^^^^^ ^ ^ 
up or through the output of argued 

measure of their intelligence. H 

that there was no other way for him ^ ^^j^ddren to enable 

among the most common experience intelligence. 

them to manifest the development of ihe.r^^^^ 

Since his tests were published, ih y from one 

various countries, in situations wi ^ dTametrically 

another and among people n Under 

opposed traditions in the far ^ allocation of the tests 
all these varying circumstances ^hc -rj^erc can be no 
to the several ages ' jncjpht and experience 

better proof, therefore, of the gr Sterns of his tests, 

with which Binet selected the var^^^ importance to the 

Procedure in Giving the rocedure^ in giving the 

selection of the tests comes the proceour 
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tests. Binet, as quoted by Termao, analyzes the methods 
by which teachers estimate the intelligence of children. 
Some of them do so from the marks scored by the children 
in their school subjects, such as arithmetic, reading or 
history. Others judge it from some out-of-school activities 
such as resourcefulness in play. Some others suggest 
asking some ‘catch’ questions ; such as, ‘ which is heavier, 
a pound of feathers or a pound of lead?* Certain others 
again judge the same from the facial expression and the 
lustre of the eyes of children. But Binet asks, how are we 
to standardize a glance of the eye or an expression of the 
face, so as to measure the intelligence exactly? Such 
methods are crude and unscientific. 

Binet’s method is to lay down the procedure in giving the 
tests exactly. Every question is de^tely worded, so that 
not a single word can be changed. Every child, therefore, 
is put in the identical situation. The time that is to be 
allowed for each question is definitely laid down. After 
the formula of a question is recited before the child, no 
supplementary questions are to be allowed, as is often the 
tendency of inexperienced testers. The exact method and 
order of presenting pictures or other test material is laid 
down. For, it has been found from psychological experi- 
ments that even a very small change in the procedure, such 
as putting one picture to the left instead of to the right makes 
a vast difference in the responses given by the children. 
The procedure, therefore, as laid down for each test is to be 
strictly adhered to. It is then only that the several results 
are comparable. This procedure in detail will be described 
in the proper place. 

One thing that Binet insists upon, and rightly, is that the 
child should be taken fully into confidence before the testing 
starts. He should feel quite free and familiar with the 
examiner and should be in general in a position to make his 
best effort. If the child b^omes nervous, timid, or self- 
willed and refractory the testing becomes valueless. From 
this point of view the individual oral tests are far superior 
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to the group tests. In group 'is wasW^ Nor 

nervous the whole easily detected. On the 

can this nervousness or timid y detected in 

other hand such a situation ■ psychology will 

individual tests. Future ^ology^aL individual 

depend far more on individual ^hat the ex- 
testing than on group testing. subiects and can adapt 

aminer comes face to face wi J study more 

the circumstances to varying situations and y 

minutely the working of human min ^ 

Bine/s 1911 Scale^ 

scales. The earliest, that is t difficultv and a child’s 
of thirty tests arranged m order of ^ up the 

mental development was , ^35 a refined age 

scale he could proceed. His ^^8 sea 

scale. The 1911 scale was almost t^he ^ suitable were 
scale. Only a few tests that 'vere found 

dropped and the number are only four, 

made five, except m year IV, ^ decimal 

This makes the working out "p ,efine his 

system very easy. He of further 

measuring instrument workers owing to 

statistics, but this was left t publication 

Binefs untimely death in the ^ 

of this scale. The following .s h.s 191 1 scale. 


Age 3 

1 . 

2. 

3. 

4. 

5. 


Points to nose, eyes and mouth. 

Repeals two digits. 

Enumerates objects in a picture. 


Gives family name. ,x^u]^c 

Repeats a sentence of six syllable . 


i4ge 4 

1. Gives sex. 

2. Names key, knife, and penny. 

3. Repeats three digits. 

4. Compares two lines. 
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Ages 

1 . Compares two weights. 

2. Copies a square. 

3. Repeats a sentence of ten syllables. 

4. Counts four peonies. 

5. Unites the halves of a divided rectangle. 

Age 6 

1. Distinguishes between morning and afternoon. 

2. Defines familiar words in terms of use. 

3. Copies a diamond. 

4. Counts thirteen pennies. 

5. Distinguishes pictures of ugly and pretty faces. 

Age 7 

1. Shows right hand and left ear. 

2. Describes a picture. 

3. Executes three commissions, given simultaneously. 

4. Counts value of six sous, three of which are double. 

5. Names four cardinal colours. 

Age S 

1. Compares two objects from memory. 

2. Counts from 20 to 0. 

3. Notes omissions from pictures. 

4. Gives day and date. 

5. Repeats five digits. 

Age 9 

1 . Gives change from 20 sous. 

2. Defines familiar words in terms superior to use. 

3. Recognizes all the pieces of money. 

4. Names the months of the year in order. 

5. Answers easy comprehension questions. 
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Age W 

1. Arranges five blocks in order of weight. 
Copies drawings from memory. 

Pritirizes absurd statements. 

An:weTs^ifficuUcon.prehens.oMues,,^^^^^^^ 

Uses three given words in not more 
tences. 


2 . 

3. 

4. 

5. 


Age 12 

1. 

2. 

3. 

4. 

5. 


Resists suggestion. three eiven words. 

Composes one sentence containing three give 

Names 60 words in 3 mmutw. 

Defines certain abstract . sentence. 

Discovers the sense of a disarranged sentence 


Age J5 

2 . 

3. 

4. 

5. 

Adult 


Repeats seven digits. 

Fin^ three rhymes for a g've" 

Repeats a sentence of 26 syllables. 

Interprets pictures. 

Interprets given facts. 

Solves the paper-cutting test. 

Gives differences be.-ecn pa.^ of ab ^ 

Gives three differences betv-een p 

Iting- . ^ selection which he has 

5. Gives the mam thought ot a scieci 

heard read. 

ne S.anford Re.i^n. el Td 

University gave a =5 Q^n statistics He changed 

arranged them according to p jQnie of 

Binet’s procedure in “ -test particularly the 

the tests and regrouped the sub-tests, p 


1 . 

2 . 

3. 

4. 
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compreheasioD tests. He also added a few new tests. The 
following is Terman’s complete scale: 

Age 3: (6 tests, 2 months each) 

1. Points to parts of body. (3 of 4.) Nose; eyes; 

mouth ; hair. 

2. Names familiar objects. (3 of 5.) Key; penny; 

closed knife; watch; pencil. 

3. Pictures-enumeration or better. (At least 3 objects 

enumerated in one picture.) Dutch home; river 
scene; post office. 

4. Gives sex. 

5. Gives last name. 

6. Repeats 6 to 7 syllables. (I of 3.) 

Alternative. Repeats 3 digits. (I success in 3 trials. 
Order correct.) 

Age 4: (6 tests, 2 months each) 

1. Compares lines. (3 trials, no errors.) 

2. Discrimination of forms (Kuhlman). (Not over 

three errors.) 

3. Counts 4 pennies. (No error.) 

4. Copies square. (Pencil, 1 of 3.) 

5. Comprehension, first degree. (2 of 3.) (Stanford 

addition.) 

6. Repeats 4 digits. (lof3. Order correct.) (Stanford 

addition.) 

Alternative. Repeats 12 to 13 syllables. (1 of 3 
absolutely correct, or 2 with one error each.) 

Age 5: (6 tests, 2 months each) 

1. Comparison of weights. (2 of 3.) 3-15; 15-3; 3-15. 

2. Colours. (No error.) Red ; yellow ; blue ; green. 

3. Aesthetic comparison. (No error.) 

4. Definitions, use or better. (4 of 6.) 
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5. Patience, or divided rectangle. (2 of 3 trials. 1 

minute each.) 

6. Three commissions. (No error. Order correct.) 
Alternative. Giving age. 


Age 6: (6 tests, 2 months each) 

1. Right and left. (No error.) Right hand; left ear; 

right eye. 

2. Mutilated pictures. (3 of 4 correct.) 

3. Counts 13 pennies. (1 of 3 trials, without error.) 

4. Comprehension, second degree. (2 of 3.) 

5. Coins. (3 of 4.) Nickel; penny; quarter; dime 

6. Repeats 16 to 18 syllables. (1 of 3 absolutely 

correct, or 2 with 1 error each.) 

Alternative. Morning or afternoon. 

Age 7: (6 tests, 2 months each) 

1. Fingers. (No error.) ic _f 

2. Pictures, description or better. (Over P 

formance description.) Dutch home; river scene , 

3. Repeats 5 digits. (1 of 3. Order correet.) 

4. Ties bow-knot. (Model shown. 1 minute.) (Stan 

5. OiTCS differenw.’^ (2 of 3.) Fly and butterfly ; stone 

and egg; wood and glass. 

6. Copies diamond. (Pen, 2 of 3.) 

Alternative 1. Names days of week. (Order correct. 

2 of 3 checks correct.) 

2. Repeats 3 digits backwards. (1 ot }.) 

Age 8: (6 tests, 2 months each) 

1. Ball and field. (Inferior plan or better.) (Sun or 
addition.) 
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2. Counts 20 to 1. (40 seconds. One error allowed.) 

3. Comprehension, third degree. (2 of 3.) ^ ^ ^ 

4 Gives sinularities, 2 things. (2 of 4.) (Stanford 

addition.) Wood and coal; apple and peach; 
iron and silver ; ship and automobile. 

5. Definitions superior to use. (2 of 4.) Balloon; 

tiger; football; soldier. 

6. Vocabulary, 20 words. (Stanford addition.) 

Alternative 1. First six coins. (No error.) 

2. Dictation. (‘ See the little boy. ’ Easily 
legible. Pen, 1 minute.) 

Age 9: (6 tests, 2 months each) 

1. Date. (Allow error of 3 days in c, no error in a, b, 
or d.) {a) Day of week ; (6) month : (c) day of 

month; (t^) year. 

2 Weights. (Procedure not illustrated. 2 of 3. 3, 6, 
9,12,15.) 

3. Makes change. (2 of 3. No coins, paper or pencil.) 

10_4; 15— 12; 25^. 

4. Repeats 4 digits backwards. (I of 3.) (Stanford 

addition.) 

5. Three words. (2 of 3. Oral. One sentence or not 

over 2 co-ordinate clauses.) Boy. river, ball ; 
work, money, men ; desert, rivers, lakes. 

6. Rhymes. (3 rhymes for two of three words. One 

minute for each part.) Day; mill; spring. 

Alternative 1. Months. (15 seconds and 1 error in 

naming. 2 checks of 3 correct.) 

2. Stamps, gives total value. (Second trial 
if individual values are known.) 

Age 10: (6 tests. 2 months each) 

1. Vocabulary, 30 words. (Stanford addition.) 

2. Absurdities. (4 of 5. Warn. Spontaneous cor- 

rection allowed.) (Four of Binet’s, one Stanford.) 
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3. Designs. (I correct, 1 half-correct. Expose 10 

seconds.) 

4. Reading and report. (8 memories. 35 seconds and 

2 mistakes in reading.) (Binet's selection.) 

5. Comprehension, fourth degree. (2 of 3. Question 

may be repeated.) 

(а) ‘What ought you to say when some one asks 

your opinion about a person you don’t know 
very well ? ’ 

(б) ‘What ought you to do before undertaking 

(beginning) something very important?’ 

(c) ‘Why should we judge a person more by his 
actions than by his words?’ 


6. Names 60 words, 
happy.) 


(Illustrate with clouds, dog, chair, 


Alternative 1. Repeats 6 digits. (I of 2. Order 

correct.) (Stanford addition.) 

2. Repeats 20 to 22 syllables. (1 of 3 

correct, or 2 with 1 error each.) 

3. Form board. (Healy-Fernald Puzzle A. 

Three times in 5 minutes.) 


Age 12: (8 tests, 3 months each) 

1. Vocabulary, 40 words. (Stanford addition ) 

2. Abstract words. nf d:»... ' 


3. 

4. 

5. 


Abstract words, fof ^ . 

envy: justice. chanty; 

» b.ir .Mil, "(s“ro”~d2', tiSfi 
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7. Pictures, interpretation. (3 of 4. ‘Explain this 

picture. ’) Dutch home ; river scene ; post office ; 
colonial home. 

8. Gives similarities, three things. (3 of 5.) (Stanford 

addition.) Snake, cow, sparrow; book, teacher, 
newspaper ; wool, cotton, leather ; knife-blade, 
penny, piece of wire ; rose, potato, tree. 

Age 14: (6 tests, 4 months each) 

1. Vocabulary, 50 words. (Stanford addition.) 

2. Induction test. (Gets rule by sixth folding.) 

(Stanford addition.) 

3 President and king. (Power; accession; tenure. 
2 of 3.) 

4. Problems of fact. (2 of 3.) (Binet’s two and one 

Stanford addition.) 

5. Arithmetical reasoning. (1 minute each. 2 of 3.) 

(Adapted from Bonser.) 

6. Clock. (2 of 3. Error must not exceed 3 or 4 

minutes.) 6-22, 8-10, 2-46. 

Alternative. Repeats 7 digits (1 of 2. Order correct.) 

Average Adult: (6 tests, 5 months each) 

1. Vocabulary, 65 words. (Stanford addition.) 

2. Interpretation of fables. (Score 8.) (Stanford 

addition.) 

3. Difference between abstract words. (3 real contrasts 

out of 4.) Laziness and idleness ; evolution and 
revolution; poverty and misery; character and 
reputation. 

4. Problem of the enclosed boxes. (3 of 4.) (Stanford 

addition.) 

5. Repeats 6 digits backwards. (1 of 3.) (Stanford 

addition.) 

6. Code, writes ‘Come quickly’. (2 errors. Omis- 

sion of dot counts half error. Illustrate with 
‘war’ and ‘spy’.) (From Healy and Femald.) 
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Alternative 1. Repeats 28 syllables. (1 of 2 ab- 
solutely correct.) 

2. Comprehension of physical relations. 
(2 of 3.) (Stanford addition.) Path 
of cannon ball; weight of fish in 
water ; hitting distant mark. 

Superior Adult: (6 tests, 6 months each) 

1. Vocabulary, 75 words. (Stanford addition.) 

2. Binet’s paper-cutting test. (Draws folds, and locates 

holes.) ^ _ 

3. Repeats 8 digits. (1 of 3. Order correct.) (Stan- 

ford addition.) , 

4. Repeats thought of passage heard. (1 of 2.) (Binet s 

and Wissler’s selections adapted.) 

5. Repeats 7 digits backwards. (1 of 3.) (Stanford 

addition.) 

6. Ingenuity test. (2 of 3. 5 minutes each.) (Stanlord 

addition.) 

How the Stanford Revision was Carried Out. The revision 
is based on the results of applying the tests in 1913-14 to 
982 children between the ages of 4 and 17. The testing ot 
children was done by six examiners and the work of assess- 
ing was all done by Professor Terman. The data for the 
tests of adults were obtained from the results of testing 
40 high school pupils, 30 businessmen, 15 migrating 
unemployed and 150 juvenile delinquents all done by dif- 
ferent examiners. The several stages in the investigation 

can best be given in the words of the authors.! 

‘1 We first assembled as nearly as possible all the 
results which had been secured for each test of the Binct 
scale by all the workers of all countries, including percent- 
ages passing the test at various ages, conditions under which 

1 The Stanford Revision and Extension of Ow Binct-Sinion Scale 
for Measuring Inielligence, (Warwick and York, 19\ I )• 

4 
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the results were secured, method of .^“^3 

comparaUve study of these data, and m the hght of results 

we had ourselves secured, a provisional arrangement of the 

"a S wfs t^dtised for securing subjects who 

should be as nearly as possible representative 
aces The method was to select a school in a commumty 
of average social status, a school attended by all, or prac- 
tically aU, the children in the distnct where it was located. 
In order to get clear pictures of age differences, the tests 
were confined to children who were within two months of 

a birthday. . • ^ ^ ^ 

*3 The children's responses were for the most part 

recorded verbatim. This made it possible to re-score 

records according to any desired standard and thus fit a 

test more perfectly to the age level assigned it. 

‘4. The tests were made at an average rate ol about 

50 minutes per lest. The time was rarely below 40 mnutes, 

except with the children of four and five years. The older 

children and adults more often required from 50 minutes to 


an hour. . . , . . , 

‘5 As may be inferred from the time required, the 

testing was reasonably thorough. It is possible, however, 

that occasionally a success has been missed by not carr^nng 

the test high enough, or a failure missed by not going back 

far enough. Errors of this sort doubtless about balance m 

the long run. . . . -r 

‘6. Much attention was given to secunng uniformity 

of procedure. A half-year was devoted to training the 

examiners and another half-year to the supervision of the 

testing. In the further interests of uniformity all the 

records were scored by one person (Terman).’ 

After the records of testing were complete the tests were 
to be allocated to the proper ages on the basis of these 
records. In this connexion the authors say: ‘As was to 
be expected, the first draft of the revision did not prove 
satisfactory. The scale was still too hard at some points 
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and too easy at others. Three successive revisions were 
necessary, involving three separate sconngs of the data 
a^d L many tabulations of the mental ages, before he 
desired degree of accuracy was secured. As finally left, the 
tale rives® a median intelligence quotient closely approxi- 
matine 100 for our non-selected children of wch a^e. 

SoiL Flaws ill the Stanford Inresligalion. The Stanford 
invetfigaton was carried out with very great -re -d the 
efforts made to improve upon the original Bmet bimo 
s^le were commendable. Still certain drawbacks remam- 
e? nThTexDeriment.i m the first place, one would h^e 
wished that^all the children from the most representative 
; fups Lad been examined ins...d of chorea only wuh n 

! mo'Lths of a Parficular ag. ^ f , f,* CtL, 

it was desirable to have at least 50 children mo 

this level. Fourthly, in the same way 

children between 16 and 17 ye.ir . above the 

seem to have been properly "4 as well 

. S,ncc writing this wc arc 

Merrtll have brought out a here. 

(Harrap, 1937), which removes the Haws mention^ Q C[ ' 
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take into account these chUdren in an ordinary investiga- 
tion. If on the contrary aU such children were taken into 
account the number of such children would be far in exc«s 
of the number that would be justifiable from the totol 
number of children investigated in the experiment. At the 
same time since children of exceptional abihty are not 
usuaUy separated but attend the ordinary spools they are 
naturily included in the investigation. This seems to 
mean that while exceptionally intelligent children are 
included in the population of children tested, exceptionally 
backward children are excluded. This would naturaUy 
raise the percentage of children passing the test in the 
several age groups. In other words the scale as a whole 
would be slightly more difficult than it ought to be if the 
general population of absolutely unselected children were 

examined. 



Chapter V 

the BOMBAY-KARNATAK REVISION' 

decades in western ^ k ^rf^nne in India These 

very little work in this field has b en ^one 

mental tests to be of any grea India But the 

Errr4»H3s °' 

country is that of Profcssor . adapted the 

who has worked m Hmdusta ^ embodied in 
Binet scale into a point scale His work^^^^ ^ 

the book^ ^ ^!"‘tTf'savs^‘"ln the {tandardizing of these 
Professor Rice himself say , 1 5 to 16, all attending 

tests 1,070 boys, va7ing 1 S however, not a very 

school, were examined T^iys, 

comprehensive scale as »t teLd by him were all above 
scale. Secondly, the chil which are psycho- 

5 years of age, left Lastly, 

logically the most ’ ^oys and none of them 

all the children tested by him were hoy of 

girls. Mention must aho b 28, Revised 

InXnce Tel for Indian ScHoiars. 

1 A brief account of a^d fa'ntcL^. 1934 

Educational Psychology, University Press. Bombay. 

""i Pubuswbr^ 
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This is an attempt to collate the fragmentary work done 
by various workers in all parts of India under different 
conditions with no standardized procedure. As such it is 
not of very great psychological importance. 

The Present Revision. This state of affairs led the writer 
to undertake a proper revision of Binet’s scale to suit 
Indian conditions. For this purpose the Stanford revision 
of the scale was selected and closely followed. The 
locality selected for the experiment was the town of Dharwar 
in the Bombay Presidency. This is a middle-sized town 
with a population of a little over 30,000. The children of 
this town were expected to be neither very advanced like 
those of busy cities like Bombay, nor very backward like 
those of remote villages. The children tested in this experi- 
ment therefore are fairly representative of the general 
population of Indian children. The tests were first of all 
translated into the two languages— Kanarese and Marathi- 
current on this side of India. These languages between 
them cater to the needs of more than half of the Bombay 
Presidency, a large part of the Central Provinces, the whole 
of the Mysore State, and a part of the Presidency of Madras. 
Some of the tests and material of the scale were unsuitable 
for Indian children and had to be replaced, and some had 
to be amended to suit Indian conditions. Thus Indian 
coins are substituted for American coins; the pictures 
required for the ‘aesthetic comparison’ and ‘missing features’ 
tests are given an Indian appearance, while retaining the 
original Binet features; pictures representing Indian life 
are substituted for pictures of western life in the ‘ descrip- 
tion of pictures ’ test ; the slip-knot is substituted for the 
bow-knot ; the vocabulary tests are made up from the words 
in Kanarese and Marathi dictionaries; in the tests of repeat- 
ing syllables the original passages are translated into Indian 
languages retaining the original meaning and difficulty 
and containing the same number of syllables; in the test 
of * finding rhymes ’ the Indian words selected are very 
similar to the original in sound, a conjunct consonant being 
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substituted for a and differences of 

nasal; m the original sense are selected 

abstract terms , words g negative terms are 

as far as possible, but ms -ositjve terms were found 
used for the positive when he posU.ve ter 

to be ambiguous or were used in mme^th 

the Indian languages, t laneuaces is kept the same 

number of words in the l^^^^^g'^ages ,s^ ^ P 

as in the original as far p _ reversing hands of 

dissected in the *ay, I ^^5 

clock- test, 11-10 IS substituted for SJO. as^,^^ 

found to be ‘fkarni’(village headman and village 

between a path and a ^ J . differences between 

accountant) ’ is substituted for h e t 

ISf English rript) !“a” new form of Binefs ' reversing 
triangle in imagination is ^ ^ hy Binet or 

SoL of the tests that ;^t:,\h;s mvTslon This makes the 

Terman are carefully timed m ^ so timed 

tests more accurate ; besi .^^f 

the examiner is at a loss to ^ practical 

proceed to the next test. give an appearance 

S^otol^^rpo^ f ojong over ,t and 

sometimes the answer thts"experiment 1,036 were 

out of 1,074 oh-lbren esmd m ‘h’s expenm^^^^.^^^ 

examined and scored by thejnte ^ ^ ^ ^ ,3 

scored by Mr. A. • ^ scoring, however, m 

Mr. N. B. Nadgir, ® ' , examined by the writer, 

the two latter cases was horoughly ex 

t7ls7oUowld as that appeared to be -re saen.ificj mn 

r rntTf^r^anJrffmrrtb per cent of the 
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children of that age to pass the test before allocating it to 
that age. Professor Cyril Burt however requires 50 per 
cent of all the children who have just passed their last birth- 
day and have not reached their next before allocating it to 
the latter age ; that is, if a test is passed by 50 per cent of all 
the children between 6 and 7 years of age, the test is located 
in year VII. ^ Both methods in practice amount to the same 
thing, but the latter method has the advantage of not leaving 
out any children of a particular group of the general popula- 
tion, as for example, the children of a particular locality or 
school. In practice, even the method of Burt cannot be 
literally followed, for the simple reason that a test of a 
particular age group, say the seventh, is not to be used for 
children of that age group only, but for all children close to 
this age group on both sides. When we consider the 
percentages of passes on both sides of this age group we find 
very wide differences. In fact, the scale is to be regarded as 
a continuous scale and the average percentage of passes for 
the entire range or at least for a range of one or two years 
on both sides of the age group should be ascertained. Thus 
now and then a test is passed by only about 20 per cent of 
the age group to which it is assigned, but in the next group 
it may be passed by 70 per cent or 80 per cent. It is thus 
the average percentage rather than the percentage of any one 
year that is to be taken into account. Burt’s contention 
assumes that there is mathematical uniformity in the 
percentage of passes. The following would be such a 
typical case; 

Test of Year VII 

Chronological age: 4 5 6 7 8 9 10 

Per cent passing : 0 20 40 50 60 80 100 

Such is however very rarely the case. The method 
followed in the present revision is to take the average 

^ By common convention Arabic figures are used for chrono- 
logical age and Roman figures for mental age. 
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percentage of the year of test, the 

U^t ?n the scale in such a manner that the P-c^Uges of 
pa e for children of any one age group say the ten^ 
?ear. broadly go on decreasing as we ascend the enure 

scale. 


^ og it 
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The following table shows the percentages 


No. of XT r 'T' Age last birthday 2 

Test Name of e birthday 3 

3 

4 

4 

5 

Year III 

1. Pointing to parts of body 


100 

100 

100 

2. Naming familiar objects 

^ % 

57-1 

97*5 

100 

3. Repeating 2 digits 


69-2 

88-9 

100 

4. Enumeration of objects in a picture 

40 

77-5 

97*5 

5. Repeating 6 to 7 syllables 

• . 

35-3 

92-5 

94-9 

6. Comparison of lines 

ft ft 

38*7 

89'7 

97-4 

A 

Alt. 1. Giving sex 

• ft 

24 

79-5 

100 

Alt. 2. Giving proper name 

ft ft 

57 

94-6 

100 

Year IV 

1. Repeating 3 digits 

ft ft 

21-2 

71-8 

97-1 

2. Discrimination of forms 

ft # 

9-7 

64*1 

97*5 

3. Comprehension, first degree 

• ft 

12*9 

64-1 

82-9 

4. Repeating 12 to 13 syllables 

• ft 

0 

31 

70 

5. Counting 4 pice 

4 % 

0 

12*8 

60 

6. Copying a square 

ft • 

0 

51 

70-7 

Alt. Comparison of 2 weights 

ft ft 

0 

17-5 

64-9 

Year V 

1. Aesthetic comparison .. 

ft ft 

0 

17-5 

30 

2. Definitions in terms of use 

ft ft 

0 

17-5 

47-5 

3. Three commissions 

ft 1 

0 

17-5 

47-5 

4. Distinguishing right and left 

« ft 

0 

7-5 

45 

5. Naming 4 coins 

ft ft 

0 

2-5 

32-5 

6. Counting 13 pice 

ft ft 

0 

0 

16-5 

Alt. 1. Forenoon and afternoon 

ft ft 

0 

5 

36 

Alt. 2. Giving family name 

# ft 

14-3 

25 

50 

Alt. 3. Giving age 

ft ft 

0 

18-8 

48-3 
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of passes for the several tests. 


5 6 7 

6 7 8 


8 9 10 12 

9 10 12 14 


14 16 

16 Above 
16 



100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


96-2 

100 

100 

100 

100 

100 

100 

98-4 

98-9 

100 

100 

100 

93-8 

98-4 

100 

100 

100 

100 

85-4 

96-5 

97-5 

100 

100 

100 

95-2 

98-4 

100 

100 

100 

100 

85-7 

98-4 

100 

100 

100 

100 

89-7 

98-4 

99 

100 

100 

100 


73-4 

85-7 

97-8 

100 

100 

100 

100 

100 

100 

80 

92- 1 

96-8 

100 

98-7 

99 

100 

100 

100 

73-5 

91-8 

95-7 

100 

100 

99-5 

100 

100 

100 

67-7 

76-4 

91-4 

98-8 

100 

100 

100 

100 

100 

61-9 

921 

96-8 

100 

100 

100 

100 

100 

100 

64-5 

891 

96-8 

100 

100 

100 

100 

100 

100 

60 

84-8 

94-8 

97-4 

100 

100 

100 

100 

100 

86-2 

98-3 

98-8 

100 

100 

100 

100 

100 

100 

62-8 

83*3 

86 

98-7 

97-4 

99-5 

100 

100 

100 
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Name Of Test Age last birthday 2 3 4 

Test Name ot lest Age next birthday 3 4 5 


Year VI 


1. Repeating 4 digits 

0 

7-7 

22 

2. Comprehension, second degree 

0 

7*5 

30 

3. Divided card 

0 

5 

27-5 

4. Giving number of fingers 

0 

0 

12-5 

5. Description of pictures . . 

.. 0 

0 

7-5 

6. Missing features 

0 

0 

20 

Alt. Naming colours 

0 

7*5 

17-5 


Year vn 


1. Repeating 16 to 18 syllables 

0 

2-5 

25 

2. Copying a diamond 

0 

0 

2-5 

3. Repeating 3 digits reversed 

0 

0 

0 

4. Naming days of week . . 

0 

0 

5-6 

5. Counting backwards 20 to 1 

0 

0 

5-4 

6. Giving differences from memory 

0 

0 

2-5 

Alt. Giving day of week and day of 




month 

0 

0 

0 

Year VIU 




1. Finding value of coins .. 

0 

0 

0 

2. Repeating 5 digits 

0 

0 

12'5 

3. Comprehension, third degree 

0 

0 

2-7 

4. Definitions, superior to use 

0 

0 

0 

5. Naming 6 coins 

0 

0 

0 

6. Reading and report. (2 facts : 10 




errors : 2 minutes.) . . 




Alt. 1. Tying a slip-knot .. 

0 

0 

7-9 

Alt. 2. Ball and field 

0 

0 

0 
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5 

6 


6 

7 


7 

8 


8 

9 


9 

10 


10 

12 


12 

14 


14 16 

16 Above 
16 



47*6 

49-2 

45- 3 

46- 9 
40-6 
33-3 
40*6 


73 

65*6 

651 

71-9 

63-9 

50-8 

49-2 


851 

69-6 

86-8 

89*5 

60-2 

64-5 

77*2 


100 100 100 

92-6 90 98 

98-7 98-7 99-5 

98-7 100 100 

94-9 88-9 95-9 

88*7 91*4 98 
97-5 96-2 99 


100 

100 

100 

100 

100 

100 

100 


100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 


38*1 

20 

17-4 

4-7 

131 

9-4 


50 

45 

42-4 

40-4 

35-9 

33-3 


64-5 

66’3 

60-8 

53-4 

50 

44*6 


85 

78*7 

88-3 

84-7 

84-8 

72-2 


89 

95 

93-8 

86-9 

84-8 

78-7 


96-4 100 100 

95-8 100 100 

97-1 99'4 100 

95.7 98-2 100 
94 100 100 

92*2 99*4 100 


6-2 29-2 39 1 81 1 


76-3 91*5 98-1 100 


100 

100 

100 

100 

100 

100 

100 


4-3 

14*1 

9-7 

9.9 

5*2 


13-6 50*7 78 

29.7 41*5 70-4 

25-4 44-1 73*7 

17-5 41 66-2 

11-3 35*1 60 


87-7 95*3 100 100 

81-3 90-2 99-4 100 

76- 9 86-3 97*6 100 

77- 4 84-9 97 100 

86*1 93'4 98-8 100 


100 

100 

100 

100 

100 


14-1 

3-8 


13-3 

27-4 

13-2 


40 
50-6 

41 


^•9 81*3 90-3 97 100 
A^.4 78-3 92-6 99-3 100 


100 

100 
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Name of Test birthday 

Test ^^ameotlest Age next birthday 

2 

3 

3 

4 

4 

5 

Year IX 

1. Repeating 4 digits reversed 

0 

0 

0 

2. Making change 

0 

0 

0 

3. Giving similarities — 2 things 

0 

0 

0 

4. Using 3 words in a sentence 

0 

0 

0 


5. Reading and report. (6 facts : 5 


errors : 1 minute.) . . 

6. Free association, 35 words in 3 


minutes 

0 

0 

0 

Alt. Vocabulary, 20 words 

0 

0 

0 

Year X 

1. Arranging 5 weights 

0 

0 

0 

2. Repeating 20 to 22 syllables 

0 

0 

0 

3. Naming the months 

0 

0 

0 

4. Drawing designs from memory 

0 

0 

0 

5. Finding rhymes 

0 

0 

0 

6. Reading and report. (8 facts : 2 

errors : 40 seconds.) 

0 

0 

0 

Alt. 1. Vocabulary, 25 words 

0 

0 

0 

Alt. 2. Giving month and year 

0 

0 

0 

Year XII 

I. Detecting absurdities 

0 

0 

0 

2. Construction puzzle 

0 

0 

0 

3. Defining abstract words 

0 

0 

0 


^ Only Kanarese vocabulaiy. 
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4.9 

3-3 

3-3 

1-6 

15-6 

9.4 

14-1 

1-6 

31-9 

28-7 

19-4 

12-8 

61-3 

57-5 

36-8 

44-3 

71-6 

71-6 

58-4 

50 

78-7 

87-3 

75 

69-4 

92-6 

95-7 

95-2 

92-6 

95-2 

99 

100 
93-2 

99 

99 

100 
100 


3-2 

9-6 

38-8 

59-5 

77-4 

89-5 

93-5 

97 

0 

0 

6 

0 

15-6 

15-2 

44-8 

50 

35-5 

69-6 

61-5 

95-4 

76-2 

100 

87-5 

100 

88-1 
100 1 


6'7 8-1 17-6 

0 3-3 6-4 

0 71 12-5 

3.3 4-7 8-7 

1-6 1-6 7-3 

0 1-6 2-1 

0 0 7 1 

0 4-3 15-7 


34.7 49-3 63 
28-1 46-7 69-4 

31-9 41-4 67-1 

22- 5 31-6 65-5 

23- 3 26-9 52-1 

17*3 36-7 53-8 

36-4 54-8 75-8 

29.3 43 62-6 


85-6 93 100 

91-3 95 98-4 

88-8 96-1 100 

83- 4 92-1 92-6 

77-7 93-2 94-8 

72-7 87 88-9 

90-2 97-2 100 1 

84- 5 97-3 99 


0 

0 

0 


0 

0 

0 


11 

1-3 

0 


16 24-7 39-3 73-7 

12 IM 38-4 79-1 
9.9 11-1 39 68-6 


82 96 

85-4 96-5 

80-7 91-9 
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No. of f T' 4 . Age last birthday 

Test Name of Test birthday 

2 

3 

3 

4 

4 

5 

Year XII — contd. 

4. Repeating 5 digits reversed 

0 

0 

0 

5. Interpretation of fables (4 marks) . . 

0 

0 

0 

6. Interpretation of pictures 

0 

0 

0 

Alt. 1. Vocabulary, 30 words 

0 

0 

0 

Alt. 2. Repeating 6 digits . . 

0 

0 

0 

Alt. 3. Comprehension, fourth degree. . 

0 

0 

0 

Year XIV 

1. Induction test : Finding a rule 

0 

0 

0 

2. Dissected sentences 

0 

0 

0 

3. Arithmetical reasoning . . 

0 

0 

0 

4. Problems of enclosed boxes 

0 

0 

0 

5. Giving similarities — 3 things 

0 

0 

0 

6. Ball and field, superior plan 

0 

0 

0 

Alt. Vocabulary, 40 words 

0 

0 

0 

Year XVI (Adult) 

I . Interpretation of fables (8 marks) . . 

0 

0 

0 

2. Reversing hands of clock 

0 

0 

0 

3. Giving differences, Patil and Kulkarni 

0 

0 

0 

4. Repeating 6 digits reversed 

0 

0 

0 

5. Problem questions 

0 

0 

0 

6. Repeating 7 digits 

0 

0 

0 

Alt. 1, Vocabulary, 45 words 

0 

0 

0 

Alt. 2. Free association, 60 words in 3 

minutes 

0 

0 

0 


* Only Kanarese vocabulary. 
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5 

6 



0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 



0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 



0 

0 

0 

71 

2-2 

M 


0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 


14-8 

24-7 

42-3 

68-6 

4-9 

16-3 

351 

701 

6-2 

10-1 

29-2 

61-9 

22-7 

25-8 

45-6 

76-5 

10-2 

20-8 

42-3 

72 

10*5 

17-5 

30-5 

57-8 

7*4 

14-8 

32-1 

63-2 

31 

101 

24-9 

56-6 

1*2 

9-9 

24-5 

47-6 

2-6 

3-7 

19-4 

53 

1-3 

5*3 

14-5 

38*4 

4-4 

71 

24-6 

54-5 

0 

0 

18-2 

43-7 

1-3 

2-5 

10-3 

31-5 

3-7 

4-9 

16-3 

39-4 

0 

7-5 

11-3 

26-8 

1-3 

4-9 

11-2 

29*9 

0 

1-2 

2-1 

20-8 

1-2 

3-7 

14-9 

26-7 

0 

0 

6-1 

14-3 

1 2-6 

9-3 

18-4 

32-3 


76*8 80*8 
86-4 94 
79'1 85-8 

94-4 100 1 
85-7 92-3 

80*6 95-9 


67-6 74-5 
75-6 84-7 

61-1 71-4 

56-5 64-6 

56 77'1 

61-3 83 
77-8 97*2 1 


50 66 

51-4 58-6 

47-2 60 

44-9 43-9 
44-6 58-2 

41-4 41 *7 
55-6 89-21 

34-9 42-4 


5 
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measuring intelligence 


No. of f -r 4 . Age last birthday 

Test Age next birthday 

2 

3 

3 

4 

4 

5 


Year XIX (Superior Adult) 




1. 

Using a code 

0 

0 

0 

2 . 

Ingenuity test 

0 

0 

0 

3 . 

Differences between abstract terms 

0 

0 

0 

4. 

Binet's paper-cutting test 

0 

0 

0 

5. 

Repeating 30 syllables . . 

0 

0 

0 

6. 

Reversing triangle in imagination 





(new form) 

0 

0 

0 

Alt. Vocabulary, 55 words 

0 

0 

0 


Year XXII (Very Superior Adult) 




1. 

Comprehension of physical relations 

0 

0 

0 

2. 

Repeating 8 digits 

0 

0 

0 

3. 

Repeating thought of passage heard 

0 

0 

0 

4. 

Reversing triangle in imagination. 





(Binet’s form) 

0 

0 

0 

5. 

Repeating 7 digits reversed 

0 

0 

0 

6. 

Free association, 80 words in 3 





minutes 

0 

0 

0 

Alt. Vocabulary, 60 words 

0 

0 

0 


' Only Kanarese vocabulary. 

® The percentages of adults of over 16 years of age are less in 
to the falling off of immediate memory ? The point deserves to be 
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0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 


1-3 1-2 5-2 

0 0 5 1 

0 0 3-6 

0 0 4 1 

0 51 4-2 

0 0 0 

0 0 1-5 


161 

36-5 

39-8 

14 

32-5 

36*2 

141 

26-4 

41-4 

12-1 

27-8 

32-3 

13-7 

25-5 

30-5 

8-3 

26-7 

28*1 

2 

16-7 

24-31 



these 4 tests than those of adolescents between 14 and 16. Is this due 
further investigated. 
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The real criterion, however, of the accuracy of the 
scale is the coincidence of the mean mental age and the 
mean chronological age of every age group of the scale; 
or what comes to the same thing, the mean I.Q. of every 
age group in the different parts of the scale coming as close 
as possible to 100. After the sequence of the tests was fixed 
according to the percentage of passes as shown above and a 
tentative age scale on the 50 per cent basis as recommended 
by Burt obtained, the I.Q.s of aU children were determined 
and the mean I.Q. for every age group calculated as also 
the mean I.Q. for the entire population of children tested. 
This mean I.Q. ought to be 100. It was found, however, 
that it was somewhat below 100. The entire scale therefore 
was pushed upwards by a few steps. Even now the new 
calculations did not yield a mean I.Q. of 100. The scale 
was again shifted a bit and a third calculation was obtained 
which gave a mean I.Q. close upon 100. The following 
table gives the mean I.Q. and the standard deviation of 
the different groups in the entire age range: 
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where near 13 for his group. This means that the Indian 
children studied in the present experiment are scattered to 
the extent of nearly one-and-a-half times more widely 
about the mean than Terman’s Amencan children. Further 
the scatter of these children about the mean is widest in the 
middle of the age range, that is between the years 8 and 12, 
and it becomes narrower both at the upper and the lower 
ends. Fig. 1 gives graphically the distribution of the I.Q.s 
of 1074 children tested in the present study: 



Fig I Distribution of I.Q.s of 1.074 children of both sexes 
in the Bombay-Karnatak revision. 

FiE 2 gives the distribution of 745 children between 
5 and 14 years of age, with Terman's distribution for the 
same group superposed in dotted lines for easy comparison 
Fig 3 is a similar histogram worked out for adults 
for comparison with Terman’s, It will be seen that the 
range of distribution of I.Q.s in the latter group ts very 
much narrower than the corresponding range in the presen 
study. Thus it would appear that the highest I Q. obtained 
by Terman in this group is less than 120 and the lowest 
a Uttle above 80. The highest I.Q. possible for the same 
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C?SS7eS! «3Z t7Z 861 191 18^ lOl 52? 3i; tl? S3X OOl 13? 


Fig. 2. Distributioo of I.Q.s of 745 unselected children, 
5-14 years of age. Terman’s corresponding distribution 

is superposed in dotted lines. 

group in the present arrangement of the scale would be 
nearly 140 and the lowest a little below 60. The I.Q.s are 
thus distributed over equal distances on both sides of the 
mean. This is the justification for adding one more age 
group, namely XXII, in the present revision. About 10 
per cent of the adults pass the tests in this group. 


Mental 

Age— 



9 10 U 12 13 W 15 16 17 IB 19 20 21 


Percent op 

Adults_ 0 l 3X 61} 61} 2 V 2} l-tlj Ol/. 2% 


Fio. 3. Distribution of mental ages of 99 normal adults. 
Terman 's corresponding distribution is superposed in dotted lines. 
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The following is the scale of tests arranged as a result 
of the present study. The table shows also the age assign- 
ment by other workers for comparison. There are 13 age 
groups as against 12 of Terman and 99 individual tests as 
against his 90. In using the scale it should be remembered 
that, as a rule, the same kind of test should not be used in 
more than one age group for the same child. Thus the 
score of ‘ vocabulary ’ or ‘ free association * tests should be 
taken into account in one age group only for any one child, 
the highest score being counted. The alternative tests 
are to be used only when the ordinary tests are for some 
reason unsuitable. 


IKTELLIGENCB TESTS FOR INDIAN CHILDREN 

Tliese tests are to be given in the vernacular. They are standardized 
from the results of 1.074 children examined individually. The 
of the intelligCQCC quoticots of the childrco on this scale was 99 8 
and the stancbrd deviation 18'7. 


No. of Test 

Name of Test and Year 

Age-assignment by previous 
workers 

Binet 1911 

Terman 

(Stanford 

revision) 

Burt 

Bobcrtag 

•0 

O 


Year III 






1. 

Pointing to parts of 







body . . 

III 

III 

111 

♦ 4 

4 k 

2. 

Naming objects 

IV 

III 

111 
m m 9 

^ • 

4 9 

3. 

Repeating 2 digits 

111 

4 ♦ 

W • W 

III 

« • 

4 4 

4. 

Enumeration of pictures 

in 

III 

111 

• * 

^ • 

5. 

Repeating 6 to 7 







syllables 

III 

lU 

IV 

4 4 

# 4 

6. 

Comparison of two lines 

IV 

IV 

m m M 

IV 

1 f T 

4 ♦ 

♦ 4 

Alt. 1. 

Giving sex 

IV 

111 

III 

4 4 

4 4 
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Name of Test and Year H 


Age-assignment by previous 


workers 




d ^ c 



•5 

c 

A 

C3 £ o 

E g [S 

Burt 

•O 

o 

n 

0 

£ 

C3 

C/) 


Year III — conid. 

Alt. 2. Giving proper name 
( Bombay -Kamatak 
addition) 


Year IV 


5. 

6 . 

Alt. 


1 . 

2 . 

3. 

4. 

5. 

6 . 

Alt. 1. 

All. 2. 
Alt. 3. 


Repeating 3 digits . . 
Discrimination of forms 
Comprehension, first 
degree 

Repeating 12 to 13 
syllables 


Counting 4 pice 
Copying a square 
Comparison of 
weights 

Year V 

Aesthetic comparison 
Definitions — use 
Three commissions . 
Right and left 
Naming 4 coins 
Counting 13 pice 
Forenoon and after 
noon 

Giving family name . 
Giving age 


V 
(10 

syll.) 

V 

V 


VI 

VI 

VII 

VII 




V 

(10 

syll.) 

IV 

V 


V 
(10 

syll.) 

V 

V 


VI 
VII 
VI VI 
Vll 

vu? 

VI VUI 
vu VI 











No. of Test 


the bombay-karnatak revision 


Age-assignment by previous 
workers 


Name ofTest and Year = 


■o 

ill 


Year VI 

1. Repeating 4 digits •• 

2. Comprehension* second 

dcpec 

3. Divided card 

4. Giving number of 

fingers 

5. Description of pictures 

6. Missing features 

Alt. Naming colours 

Year VII 


VII 

vm 

Vll 


1. Repeating 16 to 18 

syllables • • • • . 

2. Copying a diamond . . ^ 

3. Repeating 3 digits 

reversed 

4. Naming days of week 

5. Counting backwards 

20 to I 

6. Giving differences from 

memory •• 

All. Giving day of week and 
day of month 

(Bombay-Karnatak 

addition) 


VII 

Vll 

VI 

V 


VI 

VI 

VII 
V 


VII 

Vll 

VII 

VIII 


VlII 


VIII 

VIll 


VI 

VII 

VI 

VI 

VI 

VII 

viii 

Vll 

Vll 

VI 

V ll I 

• % 

4 9 

VIII 

VIII 

VIII 

VIII 

VII 

Vll 

VIll 

Vll 


Year VIII 

1 . Finding value of coins 

2. Repeating 5 digits . . 


VII 

VUI 


Vll 


VII Vll X 
VI Vll VIII 
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No. of Test 


Age-assignment by previous 
workers 

Name of Test and Year 

Binetl911 

Terman 

(Stanford 

revision) 

Burt 

Bobertag 

Saffiotti 

3. 

Year VUl—conld. 

Comprehension, third 
degree 

DC? 

1 

vm 

vm? 

vm? 

vm? 

4. 

Definition, superior to 
use 

IX? 

VIII 

DC? 

IX? 


5. 

Naming 6 coins 

DC? 

vm 

DC? 

X? 


6. 

Reading and report. (2 
facts : 10 errors : 2 
minutes) 

1 

1 

% # 


vm 

DC? 


Ait. 1. 

Tying a slip-knot 
(Bombay-Kamatak 
addition) 




• • 

# • 

Alt. 2. 

Ball and field 


vm 


• • 

• • 

1. 

Year DC 

Repeating 4 digits 
reversed 

1 

1 

1 

1 

1 

1 

1 

DC 

* # 

1 

• • 


2. 

Making change 

DC? 

DC 

vm?; 

DC? 

XI7 

3. 

Giving similarities — 

2 things 

% • 

vm 

! 

• • 

• • 


4. 

Using 3 words in a 
sentence 

xn 

DC 

XI 

XI- 

# 4 

5. 

Reading and report. (6 
facts : 5 errors : 1 
minute) 

■ • 


1 

DC 

XII 

X? 

% # 

6. 

Free association, 35 
words in 3 minutes 
(Bombay-K a r n a t a k 
addition) 

« « 

• ♦ 

• • 

• k 


Alt. 

Vocabulary, 20 words 

« » 


• • 

• • 

• • 
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o 

Z 


Name of Test and Year 


Age-assignment by previous 
workers 




O 

c 

a 




E c 


s 


0X1 

rt 

t: 

o 

ffl 


o 

£ 

<3 

(A 



Year X 





1. 

Arranging 5 weights . . 

X 

IX 

X 

IX 

2. 

Repeating 20 to 22 





3. 

syllables 

Naming the months . . 

# # 

IX 

X 

IX 

# « 

IX 

• « 

X 

4. 

5. 

Drawing designs from 
memory 

Finding rhymes 

X 

XV 

X 

IX 

X 

XII 

XI. 

XII 

6. 

Reading and report. (8 




1 


facts ; 2 errors : 40 
sec.) . . 


X 

. 9 ^ 

1 1 

1 • • 

Alt. 1. 

Vocabulary, 25 words 

• » 


• « 


All. 2. 

Giving month and year 

VIII 

IX 

VIII 

IX 

1 

Year XU 





1. 

Detecting absurdities 

X 

X 

XI 

XI- 

XII 

2. 

Construction puzzle . . 


X 

« # 

ft • 

3. 

Dehning abstract words 

xin 

XII 

XIV? 

XI- 

XII? 

4. 

Repeating 5 digits 


XII 




reversed 




5. 

Interpretation of fables 


XII 




(4 marks) 


# 1 

ft ft 

6. 

Interpretation of pic- 
tures 

XV 

XII 

XU 

ft $ 

Alt. 1. 

Vocabulary, 30 words 

• # 


A ft ^ ■ 

ft • 

Alt. 2. 

Repeating 6 digits . 


X? 

VIII 

X 

Alt. 3. 

Comprehension, fourth 



XI 

XI- 

XII 


degree 

■1 

X 


vin 


DC 


VIII 


XI 


XI7 







MEASURING INTELUGENCB 



Age-assignment by previous 
workers 


5. 

6 . 

Alt. 


5. 

6 . 

Alt. I. 
Alt. 2. 


Name of Test and Year ~ 


Year XIV 

Induction test 

Dissected sentences . . 

Arithmetical reasoning 

Problems of enclosed 
boxes . . 

Giving similarities — 3 
things . . 

Ball and field, superior 
plan 

Vocabulary, 40 words 


Year XVI (Adult) 

Interpretation of fables 
(8 marks) 

Reversing hands of 
clock 

Giving differences, 
Patil and Kulkami 
(Bombay-Karnatak 
addition) 

Repeating 6 digits 
reversed 

Problem questions 

Repeating 7 digits . . 

Vocabulary, 45 words 

Free association, 60 
words in 3 minutes. . 


Binct 1911 

Tcrman 

(Stanford 

revision) 

Burt 

» 4 

XIV 

# 4 

XII 

XII 

xn 

• ^ 

XIV 

• « 


XVI 


• ♦ 

xn 

♦ • 

1 ♦ 

• » 

xn 

% ♦ 

9 % 

1 # 

# 4 

XVI 

# # 

♦ 4 

xiv 

9 ¥ 

Ad? 

i 

XIV? 

XVI? 

• » 

XVI 

9 1 

XV 

XIV 

XIII 

XV? 

' 1 

XIV 

XI? 


ft ♦ 

■ • 

! XII ; 

1 

X 

XI 



Safiiotti 








No. of Test 
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Age-assignmcDt by previous 
workers 


Name of Test and Year — 



•o ^ 

I §1 

55 o 



Alt. 


Year XIX (Superior 
Adult) 

Using a code (Bombay- 
Karnatak addition) 

Ingenuity test 

Differences between 
abstract terms 

Binet’s paper-cutting 
test 

Repeating 30 syllables 

Reversing triangle in im- 
agination (new form) 
(Bombay-Karnatak 
addition) 

Vocabulary, 55 words 


Ad. 

Ad. 

XV 

26 

syU. 


XV 

XV 

XIV 

26 

syll. 


X 

26 

syll. 


XII 

26 

syU. 


Year XXU (Very 
Superior Adult) 

Comprehension of 
physical relations 

Repeating 8 digits . . 

Repealing thought of 
passage heard 

Reversing Uiaogle in 
imagination (Binet s 
form) 

Repealing 7 digits 
revers^ 


Ad. 


Ad. 


XVI 


XV 
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No. of Test 


Age-assignment by previous 
workers 

Name of Test and year 

Binet 1911 

Term an 

(Stanford 

revision) 

Burt 

Bobertag 

Saffiotti 

6. 

1 

Year XXn (Veiy 
Superior Adult) — contd. 

Free association, 80 
words in 3 minutes 
( Bombay-Kamatak 
addition) . . , 

• ft 

• « 

ft ft 

ft ft 

ft ft 

Alt. : 

1 

Vocabulary, 60 words 

% # 

ft 4 

ft « 

ft 0 

« ft 


N.B . — The sign (?) indicates that the results are not strictly comparable 
for some reason or other. 


The Validity of the Tests. After the tests were allocated 
to the proper ages according to the percentages of passes 
the validity of each test was further examined as follows. 
A four-fold table was drawn up and the correlation of the 
pluses and minuses of each test with mental age, as deter- 
mined by the scale as a whole, was found out. The 
correlation coefficients of the tests (in this case technically 
called the coefficients of association) were generally higher 
than 0-7, thus testifying to the validity of the tests. The 
coefficients of association of five of the tests, however, 
were a little less than 0*6. They are retained for want 
of more suitable tests. These tests are— V, Alt. 3, Giving 
Age, Q = 0-56 ; VIII, Alt. 1, Tying a Slip-knot, Q=0-55; X, 
1, Arranging 5 Weights, Q=0*57; XVI, 3, Giving Differ- 
ences between Patil and Kulkarni, ()=0*58; XIX, 
6, Reversing Triangle in Imagination (new form) Q=0-55. 
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The following is one of these four-fold tables : 


IX, 4, Using 3 words in a sentence. 



o 

Score 


Minus 

Plus 

Mental age IX and 
above 

62 

255 

Below IX 

155 

45 


Coefficient of association, Q=0'87±0-018.i 



Where the same test was used in more than one age group 
a correlation table with a large number of chambers, for 
example five horizontal and five vertical, was drawn up and 
the correlation coefficients of the scores with mental ages 
were found out. The following table gives the coefficients 
of each of the tests with menul ages. 


W 

O 

o 

Z 

Name of Test and Yoar 

Coefficient of 
Association 
with Mental 
Age 


Year III 


i. 

Pointing to parts of body 

1 (nearly) 
•98 

2. 

Naming objects 

- L ^ 



1 The formula (Yule's) used here is Q= If formula 


^ ^ jhe values are a Uttle less. The probable 

errors'Cnhc'^ndividual tests in the scale arc not given. They are 
of the order -012 to 02 generally. 
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No. of 
Test 

Name of Test and Year 

Coefficient of 
Association 
with Mental 
Age 


Year III — contd. 


3. 

Repeating 2 digits . . 

•931 

4. 

Enumeration of pictures 

•96 

5. 

Repeating 6 to 7 syllables 

•891 

6. 

Comparison of two lines 

•96 

Alt. 1 . 

Giving sex 

•95 

Alt. 2. 

Giving proper name 

1 (nearly) 


Year IV 


1 . 

Repeating 3 digits . . 

•931 

2. 

Discrimination of forms 

•98 

3. 

Comprehension, first degree 

•93 

4. 

Repeating 12 to 13 ^Uables 

•891 

5. 

Counting 4 pice 

•98 

6. 

Copying a square 

•96 

Alt. 

Comparison of 2 weights 

j -84 


Year V 


1. 

Aesthetic comparison 

•87 

2. 

Definitions — use 

•89 

3. 

Three commissions . . 

•91 

4. 

Right and left 

•88 

5. 

Naming 4 coins . . . . . . 

•89 

6. 

Counting 1 3 pice 

•98 

Alt. 1. 

Forenoon and afternoon 

•8 

Alt. 2. 

Giving family name . . 

•92 

Alt. 3. 

Giving age 

•56 


Year VI 


1. 

Repeating 4 digits . . 

•931 

2. 

Comprehension, second degree . . 

•69 


1 Product-moment r by diagonal adding. 
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3. 

4. 

5. 

6 . 

Alt. 


1 . 

2 . 

3. 

4. 

5. 

6 . 

Alt. 


1 . 

2 . 

3. 

4. 

5. 

6 . 

Alt. 1. 
Alt. 2. 


1. 

2 . 

3. 

4. 


Year VI— con/</. 

Divided card 
Giving number of fingers 
Description of pictures 
Missing features 
Naming colours 

Year VII 

Repeating 16 to 18 syllables 
Copying a diamond . . 

Repeating 3 digits reversed 
Naming days of week 
Counting backwards 20 to 1 
Giving difTerences from memory 
Giving day of week and day of month 

Year VUI 

Finding value of coins 
Repeating 5 digits .. 

Comprehension, third degree 
Defimtion, superior to use 
Naming 6 coins 

Reading and report. (2 facts : 'I'o errors : *2 
minutes) 

Tying a slip-knot 
Ball and field 

Year IX 

Reputing 4 digits reversed 
Making change 
Giving similarities — 2 things 
Using 3 words in a sentence 


•85 

■93 

•64 

•75 

•79 


•89 

•87 

71 

•86 

•94 

79 

87 


•96 

•93 

•78 

•83 

9 

•9 

•55 

•71 


•7» 

•9 

•84 

•87 


Product moment r by diagonal adding. 


6 
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No. of 
Test 

Name of Test and Year 

Coefficient of 
Association 
with Mental 
Age 


Year DC — contd. 


5. 

Reading and report. (6 facts : 5 errors : 1 



minute) 

•81 

6. 

Free association, 3S words in 3 minutes 

•75 

Alt. 

Vocabulary, 20 words 

•89 » 


Year X 


1. 

Arranging 3 weights 

•57 

2. 

Repeating 20 to 22 ^llables 

•89 » 

3. 

Naming the months . . 

•84 

4. 

Drawing desi^ from memory 

•78 

5. 

Finding rhymes 

•78 

6 . 

Reading and report. (8 facts: 2 errors: 40 sec.) 

•83 

Alt. 1. 

Vocabulary, 25 words 

•891 

Alt. 2. 

Giving month and year 

•91 


Year Xn 


1. 

Detecting absurdities 

•89 

2. 

Construction puzzle . . 

•85 

3. 

Defining abstract words 

•88 

4. 

Repeating 5 digits reversed 

•71 

5. 

Interpretation of fables (4 marks) 

•94 

6. 

Interpretation of pictures 

•84 

Alt. 1 . 

Vocabulary, 30 words 

•891 

Alt. 2. 

Repeating 6 digits . . 

•931 

Alt. 3. 

Comprehension, fourth degree . . 

•85 


Year XIV 


1. 

Induction test 

•61 

2. 

Dissected sentences . . 

•88 

3. 

Arithmetical reasoning 

•77 

4. 

Problems of enclosed boxes 

•74 


^ Product moment r by diagonal adding. 
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The Validity of the Scale as a Whole. The validity of the 
scale as a whole was further tested by correlating the I.Q.s 
as determined by the scale with the teachers’ estimates of 
intelligence. If any scale of intelligence is to be regarded 
as valid it must correlate highly with outside reliable 
criteria of intelligence. Such a reliable criterion of intel- 
ligence in the case of school children is often taken to be 
the teachers* estimates. As teachers however judge the 
intelligence of children from the marks they score in the 
class or the ranks they secure as a result of these marks 
and as in their judgements teachers do not take into accoimt 
the ages of children in their class, such of the children in 
each class as were of normal age for the class only were 
selected and they were then grouped into five classes as Very 
Inferior, Inferior, Average, Superior and Very Superior 
according to the estimates of their teachers. The I.Q.s 
were also grouped into five classes as follows : — Below 70, 
70 to 85, 86 to 115, 116 to 130, Above 130. Thus the 
correlation coefficient between the I.Q.s and the teachers* 
estimates was found. This was nearly 0*5, which is fairly 
high considering the variability of teachers* estimates^ and 
shows how the scale as a whole agrees with the teachers* 
estimates. 


^ In this calculation the estimates given by primaiy school teachers 
had to be neglected and only those of secondary school teachers taken, 
as it was found that primary school teachers, particularly in the lower 
classes, knew very little of the children under them. When all estimates 
were considered even irrespective of age the coefficient of correla- 
tion was 0‘37. Other investigators also report a low correlation. 
C. Spearman, in The Abilities of Man (1927) p. 188, instances the 
work of Wilson, who found correlations between various group tests 
and teachers’ estimates to lie between 0-30 and 0-40. On the whole 
there is no doubt that the scores from carefully standardized intelli- 
gence tests arc a better measure of intelligence than the crude teachers* 
estimates. There is not much point, therefore, in determining 
the validity of tests from teachers’ estimates altogether. See J. C. 
Flugel, A Hundred Years of Psychology, (Duckworth, 1933), 
p. 307. 
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Classification of Children. The classification of child- 
ren according to their chronological ages is given in the 


No. of 
children 

No. of 
children 

No. of 
Ag® children 

Yr. Y.M. 

Below 3 35 

3 to 3-11 40 

4 to 4-11 42 

5 to 5-11 62 

6 to 6-11 65 

7 to 7-11 93 

Yr. Y.M. 

8 to 8-11 79 

9 to 9-11 83 

10 to 10-11 99 

11 to 11-11 97 

12 to 12-11 82 

13 to 13-11 85 

Yr. Y.M. 

14 to 14-11 56 

15 to 15-11 57 

16 to 16-11 45 

17 to 17-11 23 

18 & above 31 

Total 1,074 

« ft * _ A. . A 


Accftrdins to caste ttiey were uiv*uva 4 
Hindus Infermediate Hindus, Backward Hindus, Maho- 
madans and Christians. The following table shows this 

classification : 



Name of group 


Castes included in the 
group 


No. of 
children 


Advanced Hindus 
Intermediate Hindus 


Backward Hindus 

Mahomadans 

Christians 


Brahmins • • 

Marathas . . 

Lingayats . . 

Other Intermediate 
Hindus . . 

Mahars, Chambars, etc. 


653 


64 

129 

140 


Total 


333 

17 

39 

32 

1,074 


of social status. 
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Lastly as classified by standards they are as follows: 


Standard 



No. of 
children 

Pre-school 

% • 

• 4 

.. 118 

Primary— Infants* class 

• • 


.. 149 

„ First Standard 

• ^ 


71 

„ Second Standard 

# # 


98 

„ Third Standard 

4 4 


93 

„ Fourth Standard 

% # 


.. 112 

„ Fifth Standard 

4 % 


0 

„ Sixth Standard 

4 4 


9 

„ Seventh Standard 

« • 


1 

Secondary — First Standard 



.. 108 

„ Second Standard 



.. 82 

„ Third Standard 

♦ » 


.. 38 

„ Fourth Standard 

* » 


81 

„ Fifth Standard 

4 4 


19 

„ Sixth Standard 

• ^ 


87 

„ Seventh Standard 

• 4 


5 

Collegiate 

• 4 


1 

Adults attending no school 

4 • 

Total 

2 

. . 1,074 


The number of boys is 638 and the number of girls 436. 
Kanarese speaking children number 739 and Marathi 
speaking children number 335.1 
The following table gives the mean chronological age 
and the mean mental age in each standard : 

* The mean I.Q. of children tested with the Kanarese version was 
99'62 with a a of 18‘0I and that of children tested with the Marathi 
version was 100-21 with a a of 19-74. The difference of the two 
means is statistically quite insignificant. The scatter of Marathi 
speaking children was a little wider, because on the one hand there 
were some most intelligent children of the highest officers and on 
the other there were some very backward children belonging to the 
menial classes. 
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Average Ages Standard by Standard 


Standard 


Mean 

chrono- 

logical 

age 


Mean 

mental 

age 


Chrono- 
logical 
age in 
round 
figures 


Primary— Infants 

Standard I 
Standard II 
Standard HI 
Standard IV 
Secondary — Standard I 
Standard II 
Standard III 
Standard IV 
Standard V 
Standard VI 
Standard VII 






ft 


tf 


It 


ft 


It 


It 


tt 


6-5 

8 - 3 
8-8 

9 - 8 

10 - 8 
11-9 
131 
14-2 

14 - 7 

15 - 8 

16 - 8 
17-6 


5-7 

7-2 

81 

9 - 5 

10 - 4 

12 - 5 

13 - 6 

14 - 7 
150 
16-4 
16-6 
16-5 


6 - 5 

7 - 5 

8 - 5 

9 - 5 

10 - 5 

11 - 5 

12 - 5 
13 5 
14-5 
15 5 

16 - 5 

17 - 5 


For many educational purposes we are required to know 
the average age of children in the several standards. It wi 

be safe to take the figures in the last column for s p 
posef U be n^ted that the mental ages m standard 

V onwards are constant. i<; 

Chanees Made in the Sub-tests. When a mam test is 

made up of 3 or 4 sub-tests, it is presum^ that 

Tub-tesS is nearly of equal difficulty. 

two of these were too difficult as compared with the res^ ttie 

score of the whole test would be deterrmned by the difficult 
sub-tests only, and easier sub-tests would seem to be um 
n™ xke easier sub-tests, therefore, could safely be 
“ed without affecting the test as a whoK For 

example, in the test of giving the date, the 
and the day of the month are given by children oi in 
seventh year, while the name of the month and year can be 
given only by children of the tenth year. Hence if 
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four sub-tests are grouped this way it becomes a tenth year 
test as also if the test be made up only of the name of 
the month and the year. There would be no sense in 
retaining all the four sub-tests when two serve the same 
purpose. Hence the test is sub-divided into two parts, 
one part, ‘ giving day of week and day of month *, being 
placed in year VII, and the other, ‘ giving name of Donth 
and year being placed in year X. In the same way in the 
test of naming coins, the 1 /8 rupee coin is the hardest and 
the score is determined in most cases by the answer to 
this coin. This test is ako in two parts, ‘naming four coins* 
going to year V and * naming six coins ’ to year VIII. The 
test of naming 4 coins really becomes a test of naming 3 
coins as the fourth one, the 1/4 rupee coin, is the hardest 
and only 3 correct answers out of 4 assigned to this age 
are required to be correct. 



Chapter VI 


THE CONCEPT OF THE INTELLIGENCE 
QUOTIENT AND ITS SIGNIFICANCE 

'T^HE Concept of the Intelligence Quotient. As has already 
1 been remarked, Binet compared different children by 
first finding out their mental ages and then noting by 
many months or years a particular child ° 

retarded from the median chUd of that age This method 
was scientifically faulty.' A retardation of one year 'n the 
case of a child of six years was more 

amount of retardation in the case of a child of twelve 
years, Further it was observed that by the time a no mal 
child of six years mental age grew up to the mental ag 
of twelve years, a child of the same ^ 

five years mental age grew up roughly to J , 

mental age. This means that a gap of one year at t 
lower level became one of two years at t ^ 

outwardly^ the latter gap was double the 

was found that it was not proper to compare children m y 

by their mental ages. A child of the chronological age 

of four years having a mental age of ^ ™ 

on the border of mental deficiency, while one of sixteen 

years of age having a mental age of fifteen years "'"s 4"' « 
Tormal Hence an absolute measure to compare child en 

of different ages was required. This *“** ^ '^ 

German psychologist Stern in the form of the I''|cll,gcnce 
nnotient bv some called the Mental Ratio. Ihus me 
mental age of a child as determined by the Bmet scale is 

1 It is true that Binet pointed out that a 
required at a higher age for the same amount of mental dcUcicn y 
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divided by the child’s chronological age and this fraction 
has been found to remain practically constant, throughout 
a child’s life. It is then multiplied by 100 to obtain an 
integral value for this quotient. Thus: 



M.A. 

C.A. 


X 100 


Subsequently it was Terman who made very large use of 
this concept of I.Q. and showed how it could be used for 
practical purposes in our schools and in psychological 
laboratories to detect mental deficiency. 

Mentally Deficient Children, There seems to be no 
unanimity on the subject as to what percentage of children 
of the general population is to be regarded as definitely 
mentally defective or what exact criterion or criteria 
should be applied to determine mental defect. On this 
question Burt says : i ‘ For the percentage of the popu- 
lation which is mentally deficient, assessments made by 
Royal Commissions and by acknowledged experts conflict 
and differ almost beyond belief. They reach from under 
0*2 per cent to over 5 0 per cent, that is, from about one 
in five hundred to about one in twenty. One estimate 
thus recognizes twenty-five times as many defectives as 
another. Upon what scale is an education authority, such 
as that for the county of London, to provide when one 
calculation declares that between the ages contemplated 
22,500 children will be defective and another only 900?’ 

Theoretically the safest course would be to begin the 
study of children from the lowest I.Q.s and work upwards * 
and roughly determine at what level children may be said 
to cross the borderline of mental deficiency. But there 
is bound to be no exact line of demarcation as no such 


^ Cyril Burt, Mental and Scholastic Tests, p. 163. 

2 Burt says we can approach the subject in two ways either working 
upwards from the lowest I.Q. or working downwards from the normal 
children. We thus have two thresholds and not one according to him. 
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exact Une exists in any branch of knowledge or science. 

Even after determining such a Une of 
doubts will be thrown on our own classification, 
children who would be found to be definitely feeble- 
minded when viewed from certain points of observation, 

would be found to be quite normal 

points or vice versa. Let us see what catena different 

people have previously used. * , 1077 defines 

The English Mental Deficiency Act of 1927 defines 

menml defectiveness as a condition of arreted or .ncom- 

olete development of mind existing before the g 

eighteen yearn, whether arising from inherent causes or 

induced by disease or injury. mental 

The same Act defines the several grades of mental 

defectives in terms of social efficiency as follows . 

(a) Idiots, that is to say, persons in whose 
exiVs menul defectiveness of such a degree that they are 
unable to guard themselves against common physical 

^"(frimbeciles, that is to say, persons in whose case 
there exists mental defectiveness which though not 
amounting to idiocy, is yet so pronounced => = 

incapable of managing themselves or their affairs or, 

the case of children, of being taught to do so. 

Feeble-minded persons, that is to say, persons in 

whose case there exists mental defectiveness which, though 
not amounting to imbecility, is yet so pronounced that 
they rTouke ire. supervision and control for to own 
protection or for the protection of others or, in the case 
of children, that they appear to be 

by reason of such defectiveness of receiving proper benent 

from the instruction in ordinary . Professor 

This line of demarcation being indefinite Professo 

Bur, su^ests fixing the number of mentally deficient 

. Pp, 18-19 of the Repor, of the Meolol Deficiency Commlme. 
(H. M.’s Stationery Office, 1929). 
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children on the number of places available in special schools 
in London and recommends separating out the lowest 1*5 
per cent of children as mentally deficient. Thus the criterion 
is based on this percentage of the general population of 
children as determined by mental tests. This is equiva- 
lent to an I.Q. of about 70 according to Burt’s data; so that 
all children below I.Q. 70 he would put down in this cate- 
gory. He bases his definition of a mentally deficient chUd 
on this fact and says : ‘ The mentally defective child is to 
be defined as one who for intelligence ranks among the 
lowest 1^ per cent of the school population of the same age.* 
A good many of the children in the upper range of this 
class grow up into adults who can reasonably manage their 
own affairs and do not require strict supervision. He 
therefore recommends a lower percentage for adults, 
namely 0-5 per cent, of the general population for being 
regarded as mentally deficient. This is also based on the 
number of places available for mentally deficient adults in 
the special institutions in London. This is equivalent to a 
mental age of 8 years or an I.Q. of about 50. So all adults 
below I.Q. 50 he would regard as mentally deficient. 

The 1 *5 per cent children of special schools, i.e. schools 
for the mentally defective, Burt would further divide as 
follows according to the care they would require when 
they would grow to be adults, — the lowest 0*5 per cent 
as institution cases; the next higher 0-5 per cent as 
supervision cases; and the highest 0*5 per cent as special 
school cases. ^ He says: ‘In mental ratios these percentages 
indicate the following rough lines of demarcation. Below 
50, institution cases ; between 50 and 60 supervision cases ; 
between 60 and 70 special school cases. With adults, 
and with adolescents over sixteen, these limits correspond 
to the mental ages of eight, nine and a half, and eleven 
respectively. ’ 

* Professor Burt is rather ambiguous here in saying that the I *5 
per cent of special school children contain 0*5 per cent of special 
school cases. 
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Classification of Children according to I.Q.s. Jarman 
would classify the children in his investigation into the 

following categories: 


Class 


^ _ Percentage 

Range of 

population! 


‘Near’ genius or genius Above 
Very superior intelligence 
Superior intelligence 
Normal or average intelligence 
DuU 

Borderline deficiency . . 

Definite feeble-mindedness Below 


140 

120—140 

110—120 

90—110 

80—90 

70—80 

70 


0-5 

6 

14 

60 

14 

5 

1 


The one per cent feeble-minded ( ‘ memal defectives ’ 
acLrding to^ the British terminology) he further divides 
into the following classes: 

Class 

50 to 70 
20 to 50 

mb«.les • ,^^20 

Idiots 

He says- 'According to this classification the “du't 
would rLge up to about 3-year intelligence as the limit 
the allt imbedle would have a mental level between 3 and 
7 years, and the adult moron would range from abou 

7-year to 11 -year intelligence.’ classify our 

CominE now to our own data we ^ 

chMrenls follows, remembering that the standa 

* The figures in this coiumn are not f ^ 
they have Ln worked out approwmately from his dau. 
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deviation of the scatter of our children is about one-and* 
a-half times that of Terman : 


Class 

Requirements 
of the class 

Range of 
I.Q.S 

Percentage of the 
general popula- 
tion 




Actual 

Smoothed 

Near genius or 

Special attention 

140 and 

2-00 

1-5 

genius 

by parents and 
state 

above 



Extraordinary 

Special classes in 

130-139-9 

3-62 

3-5 

Very superior 

ordinary schools 




Do. 

120-129-9 

7-10 

9 

Superior 

Do. 

110-119-9 

14-43 

15 

Average or nor- 

ma1 

Ordinary schools 

90-109-9 

42-73 

42 

IIIOl 

Backward 

Special classes in 

80-89-9 

15-50 

15 

Very backward 

ordinary schools 




Do. 

70-79-9 

1050 

9 

Borderline 

Mental defectives: 

Do. 

60-69-9 

3-20 

3-5 

Morons 

Special schools 

40-59-9 



Imbeciles 

Institutions 

20-39-9 

0-93 

1-5 

Idiots 

Do. 

Below 20 

(moroas 

only) 



Total 

100 

100 


It will be seen that according to the above scheme the 
same percentage, namely 1*5, of children are recommended 
to be cut off for special schools and institutions for 
mentally deficient children as that of Burt. Following Burt 
we could divide these 1-5 per cent children into three 
classes according to adult needs, the highest 0*5 per cent 
(I.Q.s 50 to 60) would probably go out as normal after 
their education in special schools, the next 0-5 per cent 
would be supervision cases (I.Q.s 40 to 50), and the lowest 
0'5 per cent would be fit for special institutions throughout 
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their lives (I.Q.s below 40).' Taking now, for illustration 
a city like Bombay with a population of a ^ 
million, it wiU be seen that 1-5 pet cent, 

children should be separated , OqO 

Special instrucUon should be provided for the hi^ , 
ofthem in special schools. The remaining 5TO wil be 
more or less^^uneducable and housed in institutions or 
colonies as indicated above. Such children derive no 

beneht at all from attending .he 

It is the first duty of the municipal corporations of th 

large cities to attend to the needs of the f 

yet in no city in India up to the present time has any such 

special school been started. Perhaps one rea o^or th, 
has been the absence of a good 

after the publication of the present scale ■' /* h°Ped ‘h 
Bombay Ld similar progressive cities w'l‘ ^ P 

their duties and take immediate .*‘=P® 
schools and institutions. What is said ^hove about men^ 
tally defective children applies, mutatts mutandis, p 
children. They are the assets of the nation and unde 
special instruction in special schools, they »°“'d “"doubled 
ly help to raise the country in the eyes of the world. The 

Mividualistic attitude in education is ""dem ^ 

progressive countries at the present day an however 

Siat there is a place in this world for ay.' 7 d“dy> howeve 
humble. It is team work and not ■"d-v.dua g °r^y^that 

helps the members of any communiy o pr 8 |(y 3 

which will result in advantage to the whole community. 

> These percentages are only |j'“°^,d\'’dctotives 5 are 

investigation in England out of every 1 s 

idiots, 20 imbeciles and 75 fe«blc-mindcd (or mor^ 

» For this calculation 10 per cent of the population arc ^ 


• rUI IIIJ3 c<»ii-uianvn 

S H. Thenrson, ^ Modem Pmoioptiy of 

one's place rnns. he ,nc*a.^ hy llK 1^ 
of the school, which must cease to look upon success 
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Children below I.Q. 60 


Serial No. 

Distin- 
guishiog 
mark of 
child 

Sex 

I.Q. 

Chrono- 

logical 

age 

Mental 

age 

Retarda- 

tion 

mentally 

Class in 
which 
studying 

1 

978 J.G.B. 

Girl 

49 

Yr. 

11 

M. 

4 

Yr. M. 

5 6 

Yr. M. 

5 10 

Primaiy 

1 

2 

715 M.A.H. 

Girl 

52 

11 

9 

6 1 

5 

8 

Primary 

Primary 

3 

966 T.S.T. 

Girl 

52 

10 

7 

5 6 

5 

1 

4 

1010 S.M.R. 

Girl 

52 

13 

2 

6 10 

6 

4 

(infants) 

Primary 

5 

139 R.CN. 

Boy 

59 

15 

4 

9 4 

6 

0 

n 

Primary 

6 

353 D.S.Y. 

Boy 

59 

11 

1 

6 7 

4 

6 

IV 

Primary 

7 

643 P.V.G. 

Boy 

56 

15 

0 

8 4 

6 

8 

(infants) 

Sewndaiy 

r 

8 

778 G.V.R. 

Girl 

59 

16 

11 

9 5 

7 

6 

1 

Secondary 

9 

984 M.S.T. 

Girl 

58 

11 

5 

6 8 

4 

9 

U 

Primary 

T 

10 

985 V.Y.N. 

Girl 

59 

11 

8 

6 10 

4 

10 

1 

Primary 

I 
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(Feeble-minded) 



Advaoce- 
meot or 
retardation 
io School 


Social class 


Father’s 

occupation 


Remarks 



Yr. 


7-5 

4 retarded 

Brahmin 
(class D 

7-5 

4 

M 

Maratha 
(class II) 

6-5 

4 

M 

Bhavasar- 
kshatriya 
(class 11) 

8-5 

5 


Brahmin 
(class 1) 

10-5 

5 

9f 

Lingayat 
(cl^ 11) 

6-5 

H 


Kurub 
(class III) 

11-5 

H 

$9 

Brahmin 
(class I) 

12-5 


99 

Brahmin 
(class I) 

7*5 

4 

99 

Simpi 
(class 11) 

7-5 

4 

99 

Brahmin 
(class I) 


Physically well- 
built and appear- 
ed normal 

Tailor 

Revenue cleric 

Railway work- 
shop servant 
Peon 

No father 

Clerk 

Tailor 

Tea hotel keeper 


Physically well- 
grown, rather fat 




7 
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Modern enlightened states regard it as their duty to 
measure the calibre of every child’s mind and to provide 
him with an education which will fit him for life in an 
organized society. 

The percentages in the table on p. 94 are obtained by 
smoothing the actual graph, and making it an ideal one so 
as to fit as best as it can the actual figures. Thus the actual 
percentage of children below I.Q. 60 was nearly 1,^ while 
we have set it down as 1 ’5, that of children between 60 and 

69 I.Q. was 3-2, while we set it down as 3-5 and that between 

70 and 79 was 10*5, while we have set it down as 9. For 
theoretical purposes and permanent use we require the 
figures obtained by smoothing the curve by the usual 
statistical devices and not the actual figures which may 
deviate slightly from the ideal curve. 

The above are the only 10 children in our study belonging 
to the feeble-minded class. Five of them belonged to 
the highest class socially, ^ namely the Brahmins, and the 
other five to the non-Brahmin classes. All of them were 
retarded 4 to 5 years in school work. By occupation all 
of them belonged to the lower classes. They were all in 
ordinary schools, 8 of them in primary and 2 in secondary 
schools, 7 girls and 3 boys. All of them were doing very 
poor work in school and seemed to derive very little benefit 
from ordinary instruction. They ought to be taught in 
a special school for the feeble-minded or in special classes. 
Such schools are not possible in our smaller towns with a 


linear thing, with only a top and a bottom, and must rather think 
of success as meaning fitting into place in a team even if that place 
be not one requiring very rare talents.’ 

* An estimated 0*5 per cent of imbeciles and idiots together added 
to the actual 0*93 per cent of morons of this study would make 
a total of 1‘43 per cent defectives below I.Q. 60. 

® If comparison is to be made of the social groups as regards the 
number of defectives and others the number of children actually 
tested in each social group and given on page 85 should be taken 
into consideration. 
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primary school population of two or three thousand be- 
cause in this population there will be only about 20 or 3 
such children Lch of the municipal hoto^ghs ^ w sh t 
try the experiment may. however, ■"t'fde the 3^ cem 
borderUne cases and establish special schools for both 

'KStb"™. .1., .. .h. I. “"B »;;; 

moron class according to our classification. y 

of the imbeciles and none of the idiots "te^nMo schoo 
by their parents it is very difficult to say from “th a ^nhy 
of school children as this what percentage of imbecdes 
and idiots there is in the general P^P'l'^hon of chddren 
The 10 morons or feeble-minded in this study 
per cent of the total population and .‘h-s agrees ;vdh 
Burfs estimation. Following western "";«"gations we 
may regard the imbeciles and idiots together as forming 

border line cases 14 were b°ys and 20 girl. 
Only 3 of them were in the lowest standard of 
schools and 30 in primary schools and one ^ 

pre-school period. On an average ey 
Lout 3 years in school studies. Nine ° ‘ 

socially, 23 to class 11 and 2 to class II . - 

1 .4 pef cent of the advanced, 5-7 per cent of the >ntermed ate 
and 1 1 -8 per cent of the backward classes. The occupatmns 
of the parents of most of the children were of the middle or 

'The g°rotp of children between l.Q^s 70 and 79 are wha^ 
we have called ■ very backward children. Tho e rom 
80 to 89 we have called ' backward >tbildren. Both th se 
kinds of children may be taught in special J 

the Mower stream’ in ordinary schools. -y,. 
about 24 per cent of the general popu ation "f 

The chiWren between l.Q.s 90 to 1 ^^at we ha« 

designated ‘ normal ’ or average c i tn • 

42 ,Sr cent of our unselected population oft^b.ldmm B he 
groLp is enlarged to include 50 per cent of median children 
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Children with I.Q.S 6(M9 


6 

Z 

w 

Distin- 

guuhlQg 

mark of 
child 

Sex 

I.Q. 

Chrono- 

logical 

age 

Mental 

age 

Retarda- 

tion 

mentally 

Class in 
which 
studying 





Yr. M. 

Yr. M. 

Yr.M. 


1 

93 H.H.B. 

Boy 

66 

13 

11 

8 to 

5 

1 

Secondaiy 

I 

Primaiy 

IV 

2 

140 K.V.C. 

Boy 

63 

14 

0 

8 10 

5 

2 

3 

170 G.F.L. 

Boy 

68-8 

7 

9 

5 4 

2 

5 

Primary 

(infants) 

4 

181 P.S.R. 

Boy 

67 

10 

4 

6 11 

3 

5 

Primaiy 

ni 

5 

187 S.Y.F. 

Boy 

68-6 

13 

0 

8 11 

4 

1 

Primaiy 

n 

6 

209 M.P.V. 

Boy 

67 

11 

4 

7 7 

4 

0 

Primaiy 

IV 


7 

312 P.A.R. 

Boy 

60-3 

5 

3 

3 

0 

2 

3 

Primaiy 

(infants) 

8 

321 S.M.C. 

Boy 

63 

5 

3 

3 

2 

2 

1 

Primary 

(infants) 

9 

327 E.R.A. 

Boy 

68 

14 

0 

9 

6 

4 

6 

Prhnaiy 

TV 

10 

337 W.V.S. 

Boy 

67 

12 

6 

8 

5 

4 

1 

Primary 

IV 

11 

366 CD.B. 

Boy 

68 

10 

0 

6 

10 

3 

2 

Primaiy 

m 

12 

373 H.S.S. 

Boy 

67 

14 

6 

9 

8 

4 

10 

Primary 

m 

13 

416 B.L.B. 

Girl 

67 

7 

2 

4 

10 

2 

4 

Primary 

(infants) 

14 

443 MXJ. 

Girl 

64 

9 

7 

6 

2 

3 

5 

Primaiy 

(infants) 
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(Borderline cases) 



Advanco- 
meDt or 
retardation 
in School 


Social class 


Father’s 

occupation 


Remarks 


Yr. 

11-5 2 retarded Myadar 

(class III) 
10-5 3^ „ (class II) 


65 

1 


Maratha 
(class II) 

9-5 

1 


Maratha 
(class 11) 

8-5 


ft 

Kurub 
(class III) 

10-5 

1 

ft 

Brahmin 
(class I) 

6-5 

1 

advan- 

ced 

Maratha 
(class 11) 

65 

I 

ft 

Maratha 
(class 11) 

10-5 

n 

retarded Christian 
(class 11) 

10 5 

2 

ft 

Brahmin 
(class I) 

9 5 


ft 

Maratha 
(class 11) 

9-5 

5 

ff 

Lingayat 
(class II) 

6-5 

k 

ft 

Brahmin 
(class 1) 

6-5 

3 

ft 

Maratha 
(class 11) 


Basket-weaver 

No father. Guar- 
dian millowoer 

Household menial 
servant 

Gymnast 

Farmer 

Retired Govern- 
ment servant of 
middle class 


Gymnast 

Peon 

Clerk 

Farmer 

Railway coolie 

Dead. Guardian- 
sister, a labourer 
Kulkami, village 
accountant 


Has two brothers 
both normal and 
two sisters — one 
normal and one 
backward 
Brother also re- 
tarded 
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Serial No. 

Distin* 
guishiDg 
mark of 
child 

Sex 

I.Q. 

Chrono- 

logical 

age 

Mental 

age 

Retarda- 

tion 

mentally 

Class in 
which 
studying 

15 

447 M.T.V. 

Boy 

65-5 

Yr. 

12 

M. 

10 

Yr. M. 

8 5 

Yr. 

4 

M. 

5 

Primary 

IT 

16 

538 K.L. 

Girl 

60 

10 

10 

6 

6 

4 

4 

MX 

Primary 

17 

541 B.H.B. 

Girl 

68-5 

8 

9 

6 

0 

2 

9 

(infants) 

Primary 

18 

548 Y.D.M. 

Girl 

68 

11 

4 

7 

9 

3 

7 

(infants) 

Primary 

19 

704 N.A.R. 

Girl 

67 

8 

11 

6 

0 

2 

11 

II 

Primary 

T 

20 

732 A.D.G. 

Girl 

69-5 

14 

7 

10 

2 

4 

5 

i 

Secondary 

I 

Secondary 

I 

Primary 

I 

Primary 

21 

744 B.A.B. 

Girl 

67 

13 

0 

8 

9 

4 

3 

22 

772 M.N.G. 

Girl 

65 

11 

8 

7 

7 

4 

1 

23 

834 S.A.P. 

Bov 

69 

13 

4 

9 

2 

4 

2 

24 

899 G.C. 

Girl 

64 

4 

2 

2 

8 

1 

6 

IV 

No school 

25 

910 J.S.T. 

Girl 

69-2 

7 

7 

5 

3 

2 

4 

Primary 

26 

953 T.T.V. 

Girl 

65-5 

9 

2 

6 

0 

3 

2 

(infants) 

Primary 

27 

962 K.A.J. 

Girl 

62-5 

9 

4 

5 

10 

3 

6 

(infants) 

Primary 

28 

967 I.J. 

Girl 

62- 1 

7 

3 

4 

6 

2 

9 

(infants) 

Primary 

29 

968 S.S.Y. 

Girl 

65 

7 

8 

5 

0 

2 

8 

(infants) 

Primary 

30 

973 B.S.H. 

Girl 

60 

10 

6 

6 

4 

4 

2 

(infants) 

Primary 


I 
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<0 o 

^3 


& 

cs 


& 

gi 


&0 

,g 

■S' 

3 


4= 

O 


Advance- 
ment or 
retaidation 
in School 


Social class 


Father’s 

occupation 


Remarks 


Yr. 

g.5 4 retarded Lingayat 

(class U) 


6-5 4 

6-5 2 
8-5 3 

7*5 I 

U-5 3 

n-5 H .• 

7-5 4 

10-5 3 


Brahmin 
(class I) 
(class IT) 
Christian 
(class 11) 
Brahmin 
(class I) 
Brahmin 
(class I) 
Brahmin 
(class I) 
Brahmin 
(class I) 
Maralha 
(class II) 


65 

6-5 

6-5 

6-5 

6- 5 

7- 5 


I 


3 


k 


1 

3 


Lingayat 
(class II) 

retarded Simpi 

(class ID 

Simpi 

" (class ID 
Maralha 
(class II) 
Simpi 

” (class ID 

Maratha 
(class ID 
Simpi 

*’ (class ID 


RailNvay menial 
servant 

Father dead. Guar- 
dian, a painter 

Menial servant 

Father dead 

Officer. Engineer- 
ing Department 
Father dead (was 
a pleader) 

Govt, clerk 

Father dead. 
Mother dealer in 
vegetables 
Pleader 

Tailor 

Cloth merchant 
Menial servant 
Tailor 


Tailor 
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*3 

o 

CO 

Distio- 
guishing 
mark of 
child 

Sex 

I.Q. 

Chrono* 

logical 

age 

Mental 

age 

Retarda- 

tion 

mentally 

flags io 
which 
studying 

31 

# 

975 M.P.N. 

Girl 

61 -5 

Yr. M. 

9 9 

Yr. M. 

6 0 

Yr. M. 

3 9 

Primary 

I 

Primary 

1 

32 

986 J.S.G. 

Girl 

64 

9 4 

6 0 

3 4 

33 

1002 L.T.B. 

Girl 

68 

7 7 

5 2 

2 5 

1 

Primary 

34 

1005 P.A.L, 

Girl 

64 

6 0 

3 10 

2 2 

(infants) 

Primary 


(infants) 


Average age iot 
class in which 
child is studying 
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Advance> 

ment or social class 
retardatiOD 

in School 


Father’s 

occupation 


Remarks 



7-5 

Yr. 

2 retarded 

Slmpi 

Cloth merchant 

7-5 

2 „ 

(class 11) 
Simpi 

Tailor 

6-5 

1 

(cl^ 11) 
Maratha 

Farmer 

6-5 

» • • « 

(class 11) 
Brahmin 

Mechanic 


(class 1) 
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MEASITRINQ INTELLIGENCE 


the range of I.Q.s will extend from about 88 to about 112. 
For convenience we have made the group slightly smaller 
by including only cases between 90 to 100 I.Q.s. This 
group might form the middle stream of children in our 
ordinary schools. 

The children between 110 and 120 form the class of 
* superior ’ children and those between 120 and 130 form the 
class of ‘ very superior * children. They might well form 
the ‘upper stream’ in our ordinary schools» comprising 
about 24 per cent of the population of children. 

The following tables give an analysis of these three 
classes of children : 


Very Backward and Backward CmLDRHN 

I.Q.s 70 TO 89 


School 

2 or more 
years 
retarded 
in class 
standing 

Less than 
2 years 
retarded 

In normal 
class in 
school 

Less than 
2 years 
advanced 
, in class 
standing 

2 or more 
years 
advanced 
in class 
standing 

Primary 

119 

children 

61-3% 

52 

children 

26-8% 

22 

children 

11*4% 

1 

child 
0-5% . 

1 

nil 

Secondary 

53 

children 

82-8% 

7 

children 

10-9% 

4 

children 

6-3% 

oil 

nil 
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Normal Children. I.Q.s 90 to 109 


0 

4 

School 

1 or more 
years 
retarded 
in class 
standing 

Less than 

2 years 
retarded 

In normal 
class in 
school 

Less than 

2 years 
advanced 
in class 
standing 

2 or more 
years 
advanced 
in class 
standing 

1 

Primary 

49 

children 

23-8% 

71 

children 

34-5% 

73 

children 1 
35-4% 

13 

children 

6-3% 

nil 

Secoodary 

94 

children 

49% 

60 

children 

31-2% 

27 

children 

14-1% 

11 

children 

5-7% 

oil 


Superior and Very Superior Children 

I.Q.s no TO 129 


4 

4 

School 

1 or more 
years ! 
retarded 
in class 
standing 

Less than 

2 years 
reurded 

In normal 
class in 
school 

Less than 

2 years 

advanced 
in class 
standing 

2 or more 
years 
advanced 
in class 
standing 

1 

Primary 

7 

children 

7-8% 

27 

children 
30 0% 

37 

children 

411% 

18 

children 
20 0% 

1 

child 

11% 

Secondary 

28 

children 

24-8% 

36 

children 

31-9% 

32 

children 

28-3% 

13 

children 

1 1 -5% 

4 

children 

3-5% 


The next class is that of ‘extraordinary’ children. Their 


analysis is as follows: 
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Extraordinary Children. I.Q.s 130 to 139 


School 

2 or more 
years 
i retarded 
in class 
standing 

1 

1 

Less than 
2 years 
retarded 

In normal 
class in 
school 

Less than 
2 years 
advanced 
in class 
standing 

2 or more 
years 
advanced 
in class 
standing 



3 

2 

1 

1 

2 

Primary 

nil 

children 

37-5% 

children 

25% 

child 

12-5% 

children 

25% 


2 

1 

5 

8 

8 

3 

Secondary 

children 

children 

children 

children 

children 

7-7% 

19-2% i 

30-8% 

30-8% 

n-5% 


The above four tables make it clear that, as a rule, the 
greater the meutal retardation of a child the more the child 
is retarded educationally. The mentally superior children, 
however, are not so much above the standard, as would be 
expected by their mental superiority. This is due to the 
fact that children are generally sent to school for the first 
time about the same age and the one-year-one-standard 
rule is rigorously followed in Indian schools. Hence as the 
educational retardation of backward children goes on be- 
coming wider and wider in the upper standards owing to a 
number of detentions, there are few cases of advancement 
in school promotions as a result of superior intelligence. 

Lastly, we give an analysis of the children of the 
‘genius' or ‘near genius’ class, I.Q.s 140 and above. 
There were 22 of them in this study, 16 boys and 6 
girls. Socially 21 of them belonged to class I, that is 
the advanced class, and only 1 to the intermediate class 
or class 11. Sixteen of them were educationally advanced 
to the extent of one year or more, 3 of them were 
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in the nonnal class and 3 belonged ‘o ‘he 

period. Their parents’ occupations showed that they were 

almost all from superior homes. 


.1 

i5 

e. 

6 

is 

iSS 

fd 


no 


MEASURING INTELLIGENCE 


Children of ‘Genius’ or ‘Near Genius’ class. 


o Distin- Chrono . . , , Advan- Class in 

guishing jq logical cement which 

•n mark of age age mentally studying 

child ® 






Yr. 

M. 

Yr. ] 

> 4 . 

Yr. M. 


1 

9 K.D.V. 

Boy 

152 

10 

6 

16 

0 

5 

6 

Secondary 

II 

2 

13 K.K.L. 

Boy 

151 

10 

1 

15 

2 

5 

1 

Secondary 

I 

3 

15 D.R.T. 

Boy 

176 

10 

3 

18 

0 

7 

9 

Secondary 

U 

4 

I6S.U.V. 

Boy 

152 

5 

4 

8 

1 

2 

9 

Primary 










(infants) 

5 

40S.M.R. 

Girl 

143 

10 

10 

15 

6 

4 

8 

Primary 











IV 

6 

73 S.M.A. 

Boy 

146 

11 

8 

17 

1 

5 

5 

Secondary 

II 

7 

77 W.C.R. 

Boy 

146 

9 

0 

13 

2 

4 

2 

Primary 










IV 

8 

94 T.M.S. 

Boy 

147 

10 

9 

15 

10 

5 

1 

Primary 










rv 

9 

102 S.P.D. 

Boy 

140 

10 

9 

15 

0 

4 

3 

Secondary 

I 

Secondary 

I 

Primary 

10 

Ill S.S.D. 

Boy 

159 

9 

2 

14 

7 

5 

5 

11 

134 D.V.D. 

Boy 

142 

8 

11 

12 

8 

3 

9 










IV 

12 

228 K.G.S. 

Boy 

165 

12 

0 

19 

9 

7 

9 

Secondary 










m 

13 

261 P.P.P. 

Boy 

142 

10 

9 

15 

2 

4 

5 

Secondary 










U 

14 

561 K.S.S. 

Girl 

149 

9 

5 

14 

0 

4 

7 

Secondary 

T 

15 

571 K.P.D. 

Boy 

143 

10 

0 

14 

4 

4 

4 

Secondary 

I 
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I.Q.S 140 AND ABOVE 


Average age for 
class in which 
child is studying 

Bia> 

mi 

8|S? 

Social class 

Fathers Remarks 

occupation 

Yr. 

I2'S 2 advao> 

Brahmin 

Secondary school 


ced 

(class I) 

teacher 

11-5 1 

fi 

Brahmin 

Police officer 

12-5 2 

n 

(class 1 ) 
Brahmin 

College professor 

6-5 1 


(class 1) 
Lingayat 

Commercial 

10-5 .. 


(class II) 
Brahmin 

businessman 

Pleader 

12-5 1 


(class 1) 
Brahmin 

Father dead. 

10-5 li 


(class I) 
Brahmin 

Guardian merchant 

Forest clerk 

10-5 .. 

ft 

(class 1) 
Brahmin 

Secondary teacher 

11-5 1 

ft 

(class 1) 
Brahmin 

Secondary teacher 

11-5 2 

tf 

(class I) 
Brahmin 

Primary school 

10-5 1) 

ff 

(class I) 
Brahmin 

teacher 

OflBcer revenue 

ns 1} 

ft 

(class I) 
Brahmin 

department 

Officer revenue 

12S li 

ft 

(class 1) 
Jain 

department 

Ck>Q tractor 

11-5 2 

tt 

(class I) 
Brahmin 

Pleader 

11-5 

ft 

(class 1) 
Brahmin 

X^dlord 


(class I) 
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Distin- 
guishine 
mark of 
child 


Sex 



Chrono- 

logical 

age 


Advan- Class in 
Mental Qgmgnt which 

ment^y studying 






Yr. M. 

Yr. 

M. 

Yr. M. 


16 

585 T.K.K. 

Girl 

147 

4 

1 

6 

0 

1 11 

Nil 

17 

601 H.S.V. 

Girl 

141 

2 

3 

3 

2 

0 11 

Nil 

18 

645 K.R.S. 

Boy 

158 

10 

7 

16 

9 

6 2 

Secondary 

I 

19 

798 J.V.V. 

Girl 

156 

12 10 

20 

0 

7 2 

Secondary 

in 

20 

845 P.S.D. 

Boy 

142 

9 

6 

13 

6 

4 0 

Primary 

IV 

21 

894 K.M.S. 

Boy 

142 

2 

0 

2 10 

0 10 

« * • * 
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1034 N.K.S. 

Girl 

146 

9 

4 

13 

7 

4 3 

Primary 

IV 
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Chapter VII 


GENERAL DIRECTIONS FOR GIVING 

THE TESTS 

T 'HE Examination Room. Aa ideal room for psycholo- 
gical testing is one where there is no external distraction, 
such as street noises, or the movement of children or other 
persons. In big cities it is almost impossible to get these 
conditions. Still a quiet room in a building remote from 
the main thoroughfares is good enough for the purpose. 
When once the child is wanned up to his work the minor 
noises dwindle down into insignificance. No children or 
servants should be allowed to move or loiter about the 
examination room or to peep inside through windows or 
window-panes. No movement of any sort, either of fur- 
niture or of window shutters by wind should be allowed as 
these are the most potent forces in distracting the attention 
of children. The room should not be too large. If a part 
of a large room has to be used it should be screened off 
by opaque cloth curtains. There should be no noise in the 
rest of the room while testing is going on. There should 
be as little furniture as possible. Two or three chairs or 
stools and a big table are quite enough. The stool or 
chair on which the child is seated should be sufficiently 
high, so that any picture or paper or diagram that is 
presented can be looked at by the child from a convenient 
height above the table. The chair, or stool, of adults may 
be too low for a young child. All the apparatus or pictures 
of the examiner should not be spread on the table in front 
of the child. They should be kept out of sight and taken 
out one at a time as required. When a large number of 
children is to be examined one after another, it is very 
convenient and it saves much time, to keep such material 
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in pigeon-holes serially arranged in a small 
spKially for the purpose. This 

on a side table with its face away from the chdd ^ v 

should sit at the same table as the examiner, p y 

on hiflefi or on the opposite side. The table f " 
be as bare as possible. If there is no assistant ‘he examiner 
himself may write down the child’s answers but here 
sCld be no temptation for the child to wh^^ 
examiner writes. For this purpose a slopmg w t 

ine desk or a recess in the table or a small separate table 
of^a lower height may be convenient. There ^houW be no 
pictures or drawings on the walls 

L other similar things in the room. Besides examm ^ 

the examiner and possibly his assistant, f 

other person present in the room. Additional people, 

particularly parents, teachers, or those interest 

Lid always interrupt the work by trying ^ P 

Lt LTil "Lhtly grasped it and request it to e put in a 
different way or they will themselves ^vei lustra^ 
the required answer itself before the child has had sumcieni 

time?o think, and will ask him 

Even if they do not interrupt, the child is likely to 

or self-willed in their presence. imnortant 

The Examiner and his Manners. Even ^ ^P°^ a" 

than the choice of the room is the attitude 
himself. He must be very tact ul. He ^11 meat w m 
various kinds of children, some P'““nt in manner ot^ 
most repulsive, some obedient and dna'k others ^mo^ 
refractory, some very eager to respo , ^ 

The examiner must ‘'’arafnre be Pa^^'^n^^^^ 
temper under any aucumstanc to 

persevering. He must be very children 

solve any difficulty on the spot. ^ 

into his confidence and be most 

and pleasant personality is a of children; 

Some people are by nature the greatest Iriends oI 
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they sympathize with them and become one with them, 
and this temperament is very suitable for a psychological 
examiner. He must coax and cajole the child if necessary. 
He must take him for a short walk round the garden or the 
school building. Then he must gently ask him his name, 
his father’s name, his surname, what he is learning, what 
his father is doing and so on. He must continue in the same 
strain until rapport is established. Then he can imper- 
ceptibly pass on to the regular business of testing. Children 
below the five-year level are generally self-willed and re- 
fractory. Nature has provided them with the instinct of 
self-preservation and this is only one of its many forms. It 
takes a long time to gain their confidence. Below the 
seven-year level some time should always be spent in estab- 
lishing rapport. Above this level children are generally 
quite willing to submit themselves to testing, but care should 
always be taken that the element of fear or shyness is totally 
banished before testing begins. In the course of the exami- 
nation the examiner must guard himself against continuing 
the test too long until children become bored. The tests 
however are so varied that they usually pass on gladly from 
test to test without any boredom. In all our testing of 
more than a thousand children there were hardly half a 
dozen children who showed any signs of boredom. 

General Conduct of the Examination. The detailed pro- 
cedure in giving each test will be given in later chapters at 
the appropriate places. Here it will be worth while to 
consider certain general principles for conducting the 
examination. After rapport has been established and the 
attention of the child secured, he should be given the regu- 
lar tests. The formula of the questions should always be 
most strictly adhered to in every letter. No supplementary 
questions, not specified in the body of the text, nor any 
instructions on the right method of answering are allowed. 
Nor should the examiner show his displeasure by word or 
gesture or criticize any reply the child may make. The 
delivery of the examiner should be slow and impressive. 


GENERAL DIRECTIONS FOR GIVING THE TESTS 


117 


All the key words in the formula should be emphasiz^. 
Wherever instructions are given to repeat the formula this 
should be done after the lapse of the specified time and he 
examiner should wait for the answer until the end of he 
time orescribed. Below the five year mental level children 
are very fidgety and the great problem is to secure their 

attentiom Here any number of 

except in the case of the ‘repetition of the di^ts and repeti 
tion of syllables’ tests. Here the examiner should ™ake sure 
that the child is attentive and then give the digits or syllables 
once only. In all other cases full details are given as to 
whether the question is to be repeated, if so how many times 
and after what interval of time. In earlier revisions h.s 
point was not made very clear. In some cases the instruc- 
fions merely stated that a question could b® ed but 

it was not stated how many times. Repetition n'ak« “ 
certain degree of difference as the more backward children 
comprehend a question better after two or three repetitions. 
Further, some of the questions were timed; but there were 
several others to which the time limit was not set If a 
child were silent there was no clue to whether he was 
trying in his mind to find out a solution or whether he was 
uTble to answer the question. Thus the examiner had 
sometimes to sit a very long time and still the ans'ver was 
not forthcoming. Hence all such questions are carefully 
timed in this revision; and if a question has ^ be Re- 
peated clear instructions arc given as to the interval of time 
after which the question is to be repeated and how many 
times. Burt however cautions examiners against 
pedantic in this respect. He says in some kinds of csts 
Lch as -giving 60 words in 3 minutes’, the time limit is to be 
observed ™rect to a fraction of a second while there are 
other tests, such as the ’comprehension’ '^RR'J'b'ire thegrac 
of a few seconds does not much matter. 
uniformity, however, it is better to err on ‘beR'dc bR”! 
too ounctilious rather than that of leniency, to w ich there 
would be no limit. So we feel that it is better to allow more 
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time, but once the time is fixed, it must be adhered to most 
rigidly. The only exception to this would be when the child 
is inattentive or when his attention is distracted during the 
course of the examination. Here it would be legitimate to 
proceed to the next test and return to the one in hand a little 
later; or the test may be omitted and an alternative test 
substituted. In all cases the answers of children should be 
taken down verbatim. By using a few abbreviations or 
writing down the first letter of every word and later on 
filling in the gaps, the examiner can manage the whole thing 
without help. If the record forms supplied by the publi- 
shers are used, the whole thing can be managed on the back 
of these forms and the scoring and the calculations can be 
made on the front side of the same. The recording of 
answers in full is a great help. The answers can be checked 
at leisure later on, or if the method of scoring is to be altered 
this can be done at a convenient subsequent date. These 
records will be of value to other people who at some future 
period may wish to use them in the course of their research. 
Only in one instance, in ‘giving 60 words in 3 minutes’, it 
is not possible to take down every word of the answers 
without the help of an assistant. In this case it is enough 
if the classes of words only are taken down — such as 
‘things’, ‘animals’, ‘verbs’, ‘abstract nouns’, and so on. 

Certain points are to be remembered in handling different 
kinds of personalities among children. If the children are 
very tim id and shy a good deal of time should be spent in 
making friends with them and in winning their confidence 
before testing begins. Remember that testing is useless 
unless the child willingly co-operates and puts forth his 
best efforts. If a child is cross or self-willed he must be 
coaxed and won over. His interest may sometimes be 
aroused by showing him pictures; he may be given some 
sweets; he may be lifted up and taken round and shown 
some interesting things, until he becomes friendly. Such 
methods are particularly important below the five-year 
mental level. The writer had on some occasions to spend 
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fuUy aa hour or even two before testing the c^ldren. With 
these little children it is better that the father or mother 
should be present but the parents should be made to un- 
derstand that they are not to utter one word m “nne^on 
with the testing. On rare occasions a word or two of 
threatening used by the father or mother has a healthy effect 
in steadying a refractory child. But such words shou d 
never be^ uttered except by the parents. A child should 
never be allowed to get nervous. Every test of 
has an emotional aspect in it. Hence always keeP ‘te AiW 
in an exhilarated condition up to the very end. so that the 

child finds pleasure in answering the questions^ oTL 
has found several times children coming back and ask ng 
for another test. Always begin with questions '^^ch the 
child can answer without any effort and P^^s on o those 
mote and more difficult. Binet would begin with questmns 
of the same age as the child’s true age. This is proper with 
normal children, but with defectives who are very much 
retarded these tests would be too hard and a beginm g 
should be made at a year or two lower, or ^ven lower still, 
at a point where the child answers ‘he questions easi y 
Except with retarded children, it is useful to begin wi h 
Tesw of the same year as the child’s, work upwards until 
the child can answer no more questions, finally come 
back to tests that may have to be taken below the tests 
of the child’s age. By this method you come to very easy 
questions towards the end of the examination when the 
child is tired and finds relief in them. Receive every 
answer from the child with approval and commendation. 
Never allow the child to know that his answer is wrong, 
but if the child himself finds out that it is so and tells you 

do not deceive him. Say he may be 

not matter and that you are sure he will do well in other 

qllns ; because once the child gets "er™us^urthe 

tlctino U useless For this same reason never hx your 

gaze L the child. Some children are 

in their answers, and in such cases it would be better just 
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to give a gentle warning to them that they must think well 
before they give an answer. Some children may be sufifering 
from natural defects, such as partial blindness, deafness, 
or impediments in their speech, and these should be noted 
carefully at the very beginning. As a rule the examiner 
discovers as the examination proceeds at what stage a child 
will fail to answer. Very backward children, however, 
are an exception. The range of their correct responses 
is wider. Sometimes they may fail to answer all the 
questions of one year but in the next age group they may 
answer one or two questions. Such children, therefore, 
should be carefully and thoroughly tested over a sufficiently 
wide range. In these cases the pluses in the higher ages 
should be put down to the credit of the children. Similarly, 
on rare occasions a child is found to pass all the tests of a 
year, but in the next lower year he may fail in one or two 
tests. Here these failures should be subtracted from his 
score. Burt says that if a child fails in one or two tests 
and recovers in the higher year and passes all the tests in 
the latter, the lower failures should be disregarded. But 
this would be unscientific. If such failures in lower years 
are to be disregarded similar pluses in higher ages will have 
to be disregarded in the same manner. Great care should 
be taken against tiring the children. To avoid this the 
examination should be taken in the earlier part of the day, 
and after about an hour’s examination the child’s attitude 
should be carefully observed for any signs of fatigue. If 
fatigue appears the testing should be suspended and resumed 
at a second sitting. Backward children are more liable to 
fatigue than normal or advanced children. 

The examiner should never allow himself to be pre- 
possessed in favour of or against a child from his or her 
appearance or manner of talking. Every answer should 
be scored objectively, purely on the merit of the answer. 
Some children, especially girls, chatter much and make a 
show of knowing much. But when you come actually to 
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test them the real nature of the child’s intelligence is soon 
disclosed 

The writer remembers one instance where a girl came 
fonvard with a good deal of Ulk and seemed to be very 
intelligent. After the test both the examiner and the gi 
were surprised at the low l.Q. The girl, m particular, was 

^vhere ,he children score .ow and where 
they are likely to be depressed by the low score rt . bes 

not to let them know the result of the f 
keep the child active in mind ; never allow h.m to dro°P "to 
inattentiveness and lack of interest. This can be secured 
by giving tests of varied interest one after “ 

aLnge^nt of tests in the scale usually serves tl'.s purpose 

but where they are found too dull, the 

hesitate to change the order and take up one w i 

to rouse the child’s interest. Never allow “"S P‘ _ , 

the course of the tests, nor pass from If 

without giving sufficient time to the chi o r p ■ 

more than on! child is called in for “"'y °"%t!n 

should be taken at a time and the others given 

some picture book or reading book to engage c 
After ffie testing, each child should ‘ 7, 

class and should not discuss the test ques lo 
children. It is true they remember very >' debke y to^bc 

of much use to other children about to be ^ together 
a number of children, already tested, are ^ 

some of the important tests are likely to be , alwavs 

the same reason, a duller or a younger c ii ^ 
be tested before a more intelligent or an o cr c • 
Method of Scoring. As stated above, m ^ 
normal children, begin with the tests of the year . 

age. It will be found that he will answer 
but fail in a few. Work upward until 

answer a single question of a whole year. 

to the years below his chronological ^ 

answers all the tests of a year. Sub-tests s 
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plus or minus separately in the margin of the square 
assigned to a particular test and then the whole test should 
be scored plus or minus. On the back of the sheet the full 
answers of the child should be taken down word for word. 
The following is the front side of a typical scoring card 
fully marked as indicated above.i 

Date 12-11-1932 

Name in full ABC 

Date of birth 12-10-1922 Age 10-1 

School X Std. IV (Primary) 

Father’s name and occupation P Q R 

Caste with sub-caste Hindu — Brahmin 

Teacher’s estimate of intelligence A B C D E 

Rank in the class 15 out of 25 

Vernacular (mother tongue) Kannada 

Examiner E 

* The blank forms of this scoring card can be had from the 
Oxford University Press, Bombay. 


23 
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Y. M. 

M.A.= 7-0 

6 
4 

7-10 

The calculation of the mental age is then very simple. 
Start with the age at which the child answers all the questions 
as the basic age. Then in the higher ages since there are 
six tests in each year, credit two months for each test 
scored plus. After the tenth year the age groups are XII, 
XIV, XVI, XIX, and XXII. This means that in the range 
of two years from the tenth to the twelfth year there are 
only six tests. Hence for each test scored plus in this group 
credit 4 months. The same is the case with the tests in the 
XIV and XVI year groups. In the next higher groups 
there are 6 tests over a range of 3 years. Hence credit 
6 months for each test scored plus in the groups of XIX and 
XXII. Thus in the above test card the child, whose 
chronological age is 10 years and 1 month has answered all 
the tests of year VII, 3 tests of year VIII, 2 of year IX, and 

no tests of year X. The calculation, therefore, runs as 
follows: 


All tests of year VII 

Mental Age 
years months 

7 

3 tests of year VIII 

6 

2 tests of year IX 

4 

No tests of year X 

« • • » 

Total Mental Age = 

7 10 


Taking another instance, we find that a boy of chronolo- 
gical age 15 years and 5 months passes all the tests of year 
XII, 5 tests of year XIV, 5 of year XVI, 4 of the ‘ superior 
adult ’ group (designated year XIX), and 3 of the ‘ very 


I.Q. = ^XlOO = ^ = 77-7 
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superior adult ’ group (year 
this case is as follows : 


All 6 tests of year XII 
5 tests of year XIV 
5 tests of year XVI 
4 tests of year XIX 
3 tests of year XXII 


XXII). The calculation in 

Mental Age 
years months 

12 

1 8 

1 8 

2 


Total Mental Age = 18 10 


The chronological age of the first child is 10 years and 
1 month. The child is therefore retarded by 2 years and 
3 months. Similarly the second child, the adolescent boy, 
is advanced by 3 years 5 months. 

Following Binet if only 5 tests are used in each year, 
credit 0-2 of a year in age groups III to X, 0-4 of a year in 
age groups XII, XIV, and XVI and 0-6 of a year in age 
groups XIX and XXll. If less than 5 tests are used in any 
age group credit a corresponding fraction of a year. 

Calculation of the Intelligence Quotient, and its Import- 
ance. Binet stopped at this stage. After finding the mental 
age, he said this child is normal or advanced or retarded by 
so many years. Any retardation of more than 2 years he 
regarded as serious. But it will be seen that a retardation 
of 2 years at the age of 5 is much more serious than a 
retardation of the same number of years at the age of 10 
and still more serious than a retardation of the same number 
of years at 15. Repeated testing has disclosed the fact 
that a child that is retarded by 2 years at 5 lags further 
behind and is reUrded by 4 years at 10 and by 6 years at 
15. Hence Professor Stern suggested that what is more 
to our purpose is the finding out of the ratio between the 
mental age and the chronological age. As this would 
give a small fraction he multiplied this quotient by 100 and 
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got a figure, which he called the intelligence quotient. 
Thus: 

I.Q. ^ Mental age 

Chronological age 

In the first of the above instances the mental age of the 

boy is 7 years 10 months and his chronological age is 

10 years 1 month. Hence his intelligence quotient 

/T r\\ M.A. 94 months 

(I Q ) X 100 = — X 100 = 77-7 

C.A. 121 months 

In the case of the second boy the I.Q. 

226 months 
= 1 - 85 months 


Thus as indicated above it has been found that the I.Q. 
of any child remains practically constant throughout his 
life. If this be so the method of intelligence testing will be 
a valuable means of foretelling what kind of a man or 
woman a particular child will turn out to be provided his 
or her intelligence is given full scope to develop in the 
normal way. 

Precautions and Reservations in the Use of Intelligence 
Tests, In the first place great care is to be taken to see that 
the child is examined thoroughly. The average range of 
testing should extend over four to five years. The testing 
should go down until all the tests in that age group are 
answered. In the next higher group 4 of the 6 tests, for 
instance, may be answered, in the next higher 2 out of 6, 
then probably 1 out of 6, and in the highest nil. This is 
only by way of illustration. The actual tests answered in 
each year may be any number but it will be seen that gene- 
rally success will gradually diminish from 100 to Oper cent. 
In the case of very backward children success is more 
uneven and the range also wider, extending over a greater 
number of age groups. This is due to the fact that no tests 
of intelligence can be pure tests of intelligence. The 
element of every day experience is bound to come in. 
Thus backward children though they are mentally retarded 
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have gained more experience because they have lived more 
years chronologically. It is true that their ability to pick 
up from every day experience depends upon their mental 
growth and an intelligent child picks up more things than 
a dull child from the same environment. But the very 
fact that a backward child puts in more years in life than an 
advanced child of the same mental age results in 
unevenness in the answering of tests by the backward child. 
Thus for example, the ‘ recognition of coins ’ test may be 
answered by a child who has not come up to that mental 
level, simply because he has had more opportunities of 
handling these coins. 

It has already been observed that the emotional aspect 
accounts for a good deal of success in children’s responses. 
A shy timid or nervous child may score much less than he 
deserves as he cannot do himself justice. Hence it is always 
better to check up the result of intelligence testing by other 
criteria such as teacher’s estimate or the child’s performance 
in school studies. It is in a very few cases, not even in one 
in a hundred, that the results of intelligence testing belie the 
true nature of children’s intelligence. Lastly, the results 
of the testing of very young children should be taken with 
great caution. Such children, that is those below t four- 
year level, are often either very shy or very self-willed and 
do not answer the questions properly. Hence ve y 
difficult to know at times whether the child carmot or wil 
not answer. These results therefore should be checked 
in other ways by consulting people who know the childre 
well as compared to other children of the same age. I 
would be interesting to test the same children two yea s 
later and sec how far the old results tally with the new. 1 he 
opinions of parents are not always reliable. 
than not they have too high an opinion of their ^ ^ 
Even foolish answers are hailed as signs of great >ntc hgence 
or interpreted as meaning something which is not rea y 

present in those answers. 
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The Intelligence Quotient of Adults. The results of 
intelligence testing have proved that intelligence, as mea- 
sured by these tests, does not increase beyond the sixteenth 
year of age. In other words, the percentage of children 
passing the several tests steadily increases from age to age 
until the sixteenth year. After this the percentage does 
not increase appreciably. Some workers, particularly 
those who have worked with group tests, adopt 14 years 
as the maximum limit of the growth of intelligence, while 
some others adopt 18 years as this limit. The majority 
of people however consider 16 years as the limit. If we 
adopt this it follows that whatever the age of an adult we 
shall have to regard him as a person of 16 years of age, and 
divide his mental age by 16 years only. Thus if a person’s 
chronological age is 25 years and his mental age 18 years 

1 R 

his I.Q. will be ^ X 100 = 112-5. 

16 

Language and Intelligence. The tests in this revision are 
all to be given in the language of the children. If they are 
given in a language over which the child has no mastery, he 
will be greatly handicapped. Kanarese speaking children 
with the Kanarese version of the test do as well as Marathi 
speaking children with the Marathi version or for that 
matter English children with the English version or French 
children with the French version, provided the wording is 
of equal difficulty in all the versions. This will be 
apparent from a study of the location of the various tests. 
In spite of the very great dissimilarity between the structure 
and usage of European and Indian languages the variations 
in the location of the Indian version of the tests is not greater 
than the variations of the tests in the European countries 
and America. It would appear therefore that it is not the 
form of the language that counts but the ideas that are called 
up by the language. It is a great mystery whether these 
ideas are identical with images — visual, auditory, kinaes- 
thetic or what. When a person tries to learn a new language 
he finds in the earlier stages that each new word calls up 
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;tc nwn or is tacked on to the corresponding 

his” S'Sis uss 

any age group should be / f IV there are 3 

::ss “K?:”. 

wall giving the names of piclur^ f ^,5 know 

his auenuon. He knew one of the Unguag 

a eood many words from iht aline the words sviih 

the new words in the hc^knew well- He found that 

the words in the first t^ied the method of associating 

his progress was very ^ on the chart. Me 

the words m the ntw lang ^ r 

found that his “^ readings of the chart. This cxperi- 

almost all the words extended scale and if this 

ment deserves be earned t ^ ^ 

earlier stages. 
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If there is very great disparity in this the test will be deter- 
mined by the most difficult of the sub-tests and there would 
be no point in retaining the other sub-tests. Even when 
this test is to be scored on the basis of 2 correct responses 
out of 3 it is desirable that all the sub-tests should be of 
nearly equal difficulty. It is a problem in the theory of 
probability, if 60 per cent of the children of this age group 
pass each of the sub-tests, what percentage of the same 
will pass 2 out of the 3 ? Strict mathematics would require 
us to group the sub-tests on the basis of this requirement. 
In practice we group together sub-tests of nearly the same 
difficulty and then score the test as a whole. 

Alternative Tests. These tests are meant to be used only 
when any of the ordinary tests cannot for one reason or 
another be used. They are generally not so reliable as the 
others. The ‘vocabulary' test though agood testwith ahigh 
coefficient of correlation can only be used in one year, that 
is the highest year to which the score is appropriate, on the 
principle that the same test should as far as possible not be 
used in more than one year. The use of the test is further 
limited by the fact that it should be used only in the case of 
those children whose mother-tongue and medium of in- 
struction at school are the same as the language of the test. 
If a child’s mother-tongue is Marathi and the medium at 
school is Kanarese or vice versa his vocabulary cannot be 
compared with that of a child whose mother-tongue and 
school medium are the same. Hence the vocabulary has 
been standardized by testing only those children whose 
mother-tongue is the same as the medium of instruction 
in their school. 
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TESTS FOR YEAR 

///, i. Pointing to Parts of the Body. (3 out of 4.) * 

text and procedure 

* Show me your nose.’ 

‘Put your finger on your nose.’ 

Same with eves, mouth and hair. 

U WoTthL repetitions fail to bring a response, over- 
come timidity by pointing to chin or ear and questioning. 

‘Is this your nose?’ 

‘No*’ Then where is your nose . , ij 

Answering by winking, opening the mouth etc. should 
be counted as satisfactory. 

Remarks Three correct responses out of four are re- 
quired. This test is much easier than the next one 

1 follows the of the t«. -d me^P" ^ 

given m The tes d^t separately. The 

languages Kanarese and readers and for comparison 

English version is «vis^s. It should, hiwever. 

between Xidren With them the Indian language 

k nassed bv nearly all the children who are just 2 years 
M n? h S^t of Sird year it should naturally be passed 

Sj^neaTaU clildren who have completed 2 years and have not yet 

age thaJ, one year. It would b' ‘ cent of 
iKtwccn 2 ^ y“y. “odd be the most scknlific way of fixing 

‘thrirrend^^rmi Jy^r 1.1, 2 we should lake children he.wecn 

2 years 2 months and 2 years 4 months and so on. 
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‘ naming objects’. At this stage the association between the 
name of an object and the object itself is made ; but the 
association between this pair and the muscular movements 
of the vocal organization is not yet made. This illustrates 
beautifully the way in which our psychological organiza- 
tions are slowly built up into more and more complex 
wholes. Further there is the question whether the child 
explores and studies its own body first or that of a doll or 
another person — its mother, brother, sister or servant. 
Probably it explores those limbs of its own which are visible 
to it, then those of a second person, then compares and 
generalizes in its own way and thus finally attains the 
concept of a nose, a mouth, a hand and so on. 

Illy 2. Naming Familiar Objects. {3 out of 5.) 

TEXT AND PROCEDURE 

Use (1) a key; (2) a pice; (3) a closed penknife; (4) a 
watch ; and (5) an ordinary lead pencil (taking care to use 
things in common use). 

‘What is this?’ or 

‘Tell me what this is.’ 

Remarks. This test is harder than the previous one as 
is evident from the percentage of children who pass it. The 
previous test requires the association of auditory images of 
the names of things and visual images. This test requires 
over and above this the association of kinaesthetic and 
muscular movement images with the previous group. 
Hence it is more advanced. It is interesting to note that 
the most common objects from the every day experience of 
little children of this age selected by Binet hold good in 
such a different environment as the Indian. In scoring 
this test baby talk should be allowed. Children of this 
age pronounce the words in a strange way, or they use 
abbreviated forms of the names. It is doubtful, however, 
if onomatopoeic words should be allowed. Thus they call a 
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clock or a watch a ‘ tick-tick’ This may m^n 

has not learnt to associate the proper name of the oBjwt 

tith the object. The acquisition of 

comes earlier than that of proper names. On the contrary 

some children indulge in such talk and their ^ 

courage it out of endearment even after their yo^b^ry 
“rfficiently enlarged. If such is the case the test should 

be scored plus; otherwise minus. 

Ill, 3. Repeating Two Digits. (l out of 3 Order correct. 

^ Read I every half second.) 

TEXT AND PROCEDURE 

‘Listen ; say 4 — 2.’ (Practice series) 

‘Now say: 3 — 7; 6 — 4; 7 2. 

Remarks. With little children the se^s should be given 

v^m ‘'"wuf littbchtldren below the 4-year level it is 
a ffic Jt to s^ure their attention. Hence the trial 
seH^st*d elen the first series may be spoiled and may have 

IndtStrr Then°g^^t«f third^-ies 
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Strange. His results must be due to the fact that he gives 
the whole hierarchy at once. On the one hand this means 
that, especially with the later tests, there has been much 
recent practice in the repetition of digits; on the other 
hand it might lead to fatigue towards the end. On the 
whole it appears that this procedure makes the test more 
easy. In the present revision the tests are meant to be given 
only in their appropriate places in the several age groups. 
The location of the several series by different workers is 


given below: 

Binet 

Terman 

Burt 

Present 

revision 

2 digits 

III 

% % 

lU 

III 

3 digits 

IV 

III 

IV 

rv 

4 digits 

• • • • 

IV 

V 

VI 

5 digits 

.. VIII 

VII 

VI 

vni 

6 digits ' 

« • • • 

X (1 of 2) 

VIII 

xn 

7 digits 

.. XV 

XIV (1 of 2) 

XI 

XVI 

8 digits 

• • • • 

XIX 

• • 

(1 of 2) 

xxn 


It will be seen that the location of the test in the present 
revision agrees best with Binet’s. 


///, 4. Enumeration of Objects in a Picture. {At least two 
objects in any one picture are satisfactory for 

this test.) 

TEXT AND PROCEDURE 

(а) Railway station. 

(б) Reception. 

(c) Motor accident. 

Say, 

‘Now I am going to show you a pretty picture. Tell 
me what you see in this picture.* 

‘Look at the picture and tell me everything you can 
see in it.* 
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‘Show me the (Only one such question is 

permissible.) 

‘That is fine; now tell me everything that you see in 

the picture.’ 

‘And what else?’ 

Remarks. Present these pictures before the child m 
the order shown above. In order to pass this test the child 
must name at least two objects in any one picture sponta- 
neously This test is more difficult than naming actual 
objects. The additional difficulty here appears to be the 
transformation of pictures of two dimensions to actual 
objects of three dimensions. Of course, the pictures cast 
on the retina in any case are of two dimensions and a ski tu 
artist draws his pictures in perspective, but however skdful 
the artist the reality of the actual things is wanting ^ these 
pictures. Thus the front of the motor car in picture No. 3 
above is perceived by several children as a writing slate, 
though the same children would never make the mistake 
with the actual motor car. This stage in the mental deve- 
lopment of children is called by Binet ‘the identification 
stage’. Terman calls it ‘the enumeration stage . Then 
comes the stage of description about the sixth year of age 
and finally the stage of interpretation about the twelfth 
year What is required for descnption is the grasping of the 
properties or actions of individual things; for interpretation 
what is required is the grasping of the relation of all the 
things or objects and finding only one meaning for the whole 
picture This test requires the highest type of conceptual 
process requiring analysis and synthesis. These pictures 
are selected from among a large number and are found 
to give the best results. 

///, 5. Repeating Six to Seven Syllables. (/ out of 3.) 

TEXT AND PROCEDURE 

‘Can you say, “mamma”? ’ 

‘Now say, “nice kitty”.’ 
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So much is for practice or to overcome shyness. Then 
continue asking the child to say, 

(a) ‘ I have a little dog.* 

(h) ‘The dog runs after the cat.* 

(c) ‘In summer the sun is hot.* 

Remarks. For a plus in this test any one of the three 
sentences must be correctly repeated after only one reading. 
There should be no transposition nor omission of any of 
the words. Indistinct talk owing to baby pronunciation 
should be ignored ; for example, many children of this 
age cannot pronounce an ‘r’ or a ‘k*. In Kanarese or 
Marathi script each letter written is a complete syllable, 
but in the Roman script each syllable usually requires two 
or more letters. So although the number of written letters 
is less in the Indian scripts, ability to repeat speech depends 
only on sound, that is, only on the number of syllables. In 
this test the syllables to be repeated are syllables having 
sense and not nonsense syllables. If they were nonsense 
syllables the number of syllables repeated would be much 
less. If the syllables are sense syllables somehow the 
associations of the meanings of words come to the help of 
children. Besides, familiar speech sounds require a number 
of muscular and vocal co-ordinations in which the child 
must have already had practice. 

Ill, 6. Comparison of Lines. (5 out of 3 : or 5 out of 6.) 

TEXT AND PROCEDURE 

Put the card before the child with the lines in a horizontal 
position. Say, 

‘Here are two lines. This is one and this is another. 
Look closely and tell me which one is longer. Put your 
finger on the longest one.' 

Reverse the position of lines and say, 

‘Now show me the longest.’ 

Turn the card, make a third presentation and repeat the 
same formula. 
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Remarks The greatest difficulty with children of the 

rr-iffi r s "»s 3;S:=t 

s jxr.xr 

“'"•' oXi.' ...“ »' 

5S.» «“ “X. <««— or I.,*.. 


///, Alternative /. Civmg Sex. 

text and procedure 

To a boy: ‘Are you a boy or gi*"!; ’ 

To a girl: ‘Are you a girl or a boy . 

If there be no answer, say. 
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‘Are you a girl?’ (if a boy). ‘Are you a boy ?’ (if a girl). 

‘Well what are you? Are you a boy or a girl?’ (or 
vice versa). 

Remarks. Note that with boys we end the question with 
‘a girl’ and with girls we end it with ‘a boy’. The reason 
is that children have a tendency to repeat the latter alter- 
native without thinking. This is a form of automatism. 
The word ‘little’ in Terman’s formula of ‘a little boy* 
is omitted as it does not in any way improve the compre- 
hension of the formula ; on the contrary there is the tendency 
to contrast ‘little’ with ‘big* as if the word ‘little* 
were emphasized. Real sex consciousness is not required 
in answering this question; for, children seem to make 
distinctions between boys and girls mostly by their dresses 
and costumes and by the way they are addressed in terms 
of pronouns. In giving the formula the words ‘boy* or 
‘girl* should be clearly emphasized. 

Ill, Alternative 2. Giving Proper Name. 

TEXT AND PROCEDURE 

‘What is your name? ’ 

‘How do people call you?* 

Remarks. This is a new test. Binet’s test is to give the 
family name. It is not usual however with Indian children 
to be called by their family name nor does the family name 
of their parents occur so often in daily household talk. 
Thus this test if it is to be retained at all goes to the fifth 
year. As the family name test was found to be unsuitable 
for this age, the proper name was tried and was found to 
give fairly good results. The test has, therefore, been put 
down as an alternative test for this year, as all the other 
proper tests of this year are better than this one. 

Note on Location of Tests of Year III. In strict 
mathematical conformity the tests of this year must be 
arranged in order of difficulty in such a way that test 1 
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should be passed by about 50 per cent of children between 
2 years and 2 years 2 months ; test 2 should be passed by 
about 50 per cent of children between 2 years 2 months 
and 2 years 4 months; test 3 by 50 per cent of children 
between 2 years 4 months and 2 years 6 months and so 
on. The fractions of mental age to be determined for this 
year are very small and very significant and hence the scale is 
required to be more sensitive. The following table gives 
the percentage of passes for the several groups of children 
considered from this point of view. It should be noted, 
however, that the number of children in each such group 
is very small and hence too much importance should not 
be attached to the discrepancies that are found. 


Percentage of passes with number of children 

examined 



Ae'6'°“P 111,1 111,2 111,3 111,4 111,5 111,6 a"', a"'2 

of children 



Vr. M. 


2 

0 

to 

100% 

33% 

33% 

2 

2 


(9) 

(9) 

(9) 

2 

2 

to 

100% 

50% 

68% 

2 

4 


(8) 

(8) 

(6) 

2 

4 

to 

100% 

25% 

33% 

2 

6 


(4) 

(4) 

(3) 

2 

6 

to 

100% 

75% 

100% 

2 

8 


(4) 

(4) 

(4) 

2 

8 

to 

100% 

66% 

100% 

2 

10 


(3) 

(3) 

(3) 

2 

10 

to 

100% 

100% 

100% 

3 

0 


(7) 

(7) 

(6) 


22% \y% 0% 0% 25% 

(9) (8) (4) (8) (4) 

39% 25% 25% 13% 66% 

(8) (8) (4) (8) (3) 

25% 0% 50% 0% 50% 

(4) (3) (2) (4) (2) 

50% 75% 75% 50% 66% 

(4) (4) (4) (4) (3) 

33% 66% 66% 33% 100% 

(3) (3) (3) (3) (2) 

84% 70% 70% 56% 75% 

(7) (7> (7) (7) (4) 


In the above table III.l, HI, 2, etc. are the first, second and 
so on tests of year III. The number of children examined 
for each age group and each test is shown in brackets. 
Thus there^ were 9 children examined of chronological 
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age 2 years 0 month to 2 years 2 months. All these passed 
the first test of year HI; hence the percentage of passes 
for this group is 100 and the number of children is shown 
in brackets, as (9). Similarly 4 children were examined 
in the group 2 years 6 months to 2 years 8 months chrono- 
logical age. Of these 3 passed the test III, 6; hence the 
percentage of passing this test is 75 and the number of 
children examined is shown in brackets below this as (4). 



Chapter IX 

tests for year IV 


IV 1 Repeating Three Digits. {I out of 3. Order 
’ correct. Read 1 every half second.) 

TEXT AND PROCEDURE 
•Listen: say 7-3.’ (Practice series) 

‘Now, say: 1 ; 3—5—2 ; 8—3 7. 

Remarks. See remarks under III, 3. If the examination 
of a child is to begin with this year don t begin with this 
test. Begin with the next test, ‘ discrimination of ^ 

the next after that, ‘ comprehension first degree , and 
to the earlier ones later on after shyness is overcome. If 

the child is self-willed or shows “'‘verroflen 

sav ‘1 know you can repeat them all right . y 
the first series will have to be repealed several tunes until 
•1 Jc hrnVen Always observe the rule however, that 

only three attempts by a child are 

be scored if any one attempt is correct after the series 

given only once by the examiner. 

rv, 2. Discrimination of Forms. {Kahlman, 7 out of 10.) 

TEXT AND PROCEDURE 

iTcr. thf' double set of geometrical figures supplied in the 
packet of test rlaterial. ®One of these should be cut out 
lo tha\ the several geometrical figures are separated. 

Pla« the uncut card before the child, put the cut out 
figu e of a Cbcle in the position marked with a X on h 
uncut card and say; ’Show me one like this. At the 
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same time pass the finger round the circumference of the 
cut out circle. 

‘Do you see all these things?* (Simultaneously run 
the finger over the various forms on the uncut card.) 

‘And do you see this one? * 

‘Now, find me another one just like this.* 

Take the square next, then the triangle, and then the 

others in any order. ^ 

Correct first error, saying ‘ No, find one just like this . 

Remarks. At this level of intelligence children just 
begin to discriminate between different shapes of figures. 
This discrimination comes as a result of constant compari- 
son and contrast of figures. The child has to see squares 
and circles several times and constantly compare and con- 
trast them with one another, so that distinctive images of 
a square and a circle are fixed in his mind and later on he 
can carry in his mind these images and compare them with 
the actual perception of a square that is placed before him. 
Then only can he see the square as a square. The child 
who has not carried out these processes in his mind sees 
no difference between a square and a circle. The same 
thing is implied in the test of copying a square, assigned to 
this same year, IV, 6. Many children draw a round figure 
like a circle in copying a square. This results from the 
failure to grasp the difference in the shapes of two figures, 
more than failure in the practice of muscular co-ordination.^ 
Similarly even with adults. The writer remembers how very 
difficult it was for him for a long time to distinguish between 
two brothers who looked alike. It was only after seeing 
the brothers several times and in different settings and 
observing the minute details of their respective features that 

1 It is true that the image of a figure may be in part kinaesthctic 
and that ability to grasp differences in shape may be bound up with 
practice in muscular co-ordination. But in the test of drawing a 
square it does not appear to the writer as though kioacsihetic 
imagery plays any important part. There is room here for further 
c.Kpcrimcnt. 
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he leamt to distinguish between them. Then he began to 
laugh at himself for having failed to distinguish between 
them when there were so many distinctive marks in their 
features. Similarly with children who learn to distinguish 
between simple figures — simple from our point of view 
only after careful observation, comparison, and contrast. 
To distinguish between the several figures in this test it 
is not necessary that the child should know the names 
of the figures; nor is it necessary that he should know 
how to draw them. It is enough for the child to be able 
to grasp the image of the figure shown and retain it and 
compare it with the figures on the whole card. Sometimes 
this image is quickly forgotten and the child has to go back 
several times to the figure shown, and carry the image as 
many times for comparison with the figures on the card. 

IV, 3. Comprehension, First Degree. (2 out of 3.) 

TEXT AND PROCEDURE 

{d) ‘What must you do when you arc sleepy? ’ ^ 

(b) ‘ What ought you to do when you are cold ? ’ 

(c) ‘What ought you to do when you are hungry? ’ 

After wailing about 20 seconds for an answer the ques- 
tions may be repeated more than once. It is most important 
at this age to secure attention and for this purpose it is 
frequently necessary that the questions should be repeated 
more than once. 

Remarks. These are the simplest of the comprehension 
questions. They are again to be found in year VI, year 
VIII and year XII. It may be asked what makes the 
questions harder and harder. One answer is that the 
number of items woven into the situations are increasing, 
making the situations more and more complex and hence 
more and more difficult to imagine. Even in the questions 
of this year, by making the children call up the images of 
the situation the questions arc made more difficult than they 



144 


MEASURING INTELLIGENCE 


would be if the children were made to meet the actual 
situations. In such tests the sub-tests have all to be of the 
same difficulty. They are so in this age, but they are not 
exactly so in the higher ages. In the latter case there is the 
danger of the score of the test being determined only by the 
most difficult of the sub-tests. On the whole these com- 
prehension questions are very good in that they make 
children think in the abstract and such thinking is a quality 
only of superior intelligence. In repeating the questions 
the formulae may be slightly modified (as shown in brackets 
in the vernacular versions) because the children may not be 
equally familiar with the different kinds of phraseology. 
Questions (a) and (b) were suggested by Binet in 1905 but 
were not standardized. They were standardized for the 
first time in the Stanford revision, which also added the 
last one, namely (c). 

IV, 4. Repeating Twelve to Thirteen Syllables. (/ out of 3 
absolutely correct : or 2 with I error each.) 

TEXT AND PROCEDURE 

"Listen, say this: “Where is Kitty?”’ (For practice 
only.) * Now say this: 

(n) “ The boy’s name is John. He is a very good boy.” 

{b) ” When the train comes you will hear the whistle 
blow.” 

(c) “We are going to have a good time in the country.”’ - 

Remarks. With the test of repeating syllables as also 
with that of repeating digits, only one reading is allowed. 
After securing the attention of the child the first sub-test 
should be given. If the child does not respond owing to 
timidity or crossness repeat the same formula. But this 
cannot be counted for success. Then the second and the 
third sub-test should be given once only. Defects in pro- 
nunciation should be ignored. Binet, Burt, and Bobertag 
standardized a sentence, or sentences, of 10 syllables and 
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located the test in year V. But the statistics of the present 
study agree with Terman’s in locating the test with 12 or 13 

syllables in year IV. 


IVy 5. Counting Four Pice. 

TEXT AND PROCEDURE 

Place the pice on the table before the child in a hori- 
zontal row. . „ . 

• See these pice. Count them and tell me how many 

they are. Count them with your finger this way.* 

‘One — ’ ‘Now go ahead.’ 

‘ No ; count them with your finger, this way.’ 

The test is passed only if the counting tallies with the 

pointing. 

Lastly ask ‘How many?’ 

Remarks. The most imporUnl thing in this test is that 
the child should count ‘one, two, three, four’ loudly, at 
the same time putting his finger on the pice, and that the 
pointing and counting should tally ; and so schooling or 
learnini to recite numbers has no elTect on the ability to 
pass this test. It requires an intelligent interest in numbers 
and the child’s spontaneous interest in them makes him 
handle things and count them. Quite a number of children 
who are paid great attention while being taught the numbers 
fail this test by not putting their finger on the pice to tally 
with their counting. They are slow in pointing with their 
finger while their lips move faster m reciting the numbers. 
The performance of this test requires higher mental ability 
than that required for mere mechanical counting of 
numbers. This test however docs not require a full 
concept of the number four on the part of children Pro- 
bably what the children know at this age is that four is 
more than one and two and is a fairly large number. It is 
also very doubtful whether the child recognizes the whole 
group as four or calls the last pice as ‘four. But the 


10 
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reply to the last question ‘How many* is generally ‘four*. 
Do not score the test plus unless the answer to this last 
question is correct. The procedure of this test, which is 
after Tennan, goes a little further than Binet, who simply 
says ‘Count them aloud, count them with your finger*. 
Terman adds ‘Count them with your finger this way- 
one*. Binet locates the test in year V ; but Burt who 
follows exactly the same procedure locates it in year IV. 

IV, 6. Copying a Square. (1 out of 3. Pencil.) 

TEXT AND PROCEDURE 

Put the printed model of a square before the child and 
say: ‘You see that.’ (Point to the square.) *I want 
you to make one just like it. Make it right here.* (Show 
where it is to be drawn.) ‘Go ahead. I know you can do 
it nicely.* 

Don't run the finger around the four sides. Give three 
trials, saying each time, ‘ Make it exactly like this ’. 

After the child has drawn all three, ask: 

‘Which one do you like best? ’ 

Remarks. The model used should be the one supplied 
in the packet of test material. If another is used care 
should be taken to see that it is of the right size, that is about 
1|- inches on each side. It should also be drawn in thick 
black lines, preferably in Indian ink. The child should be 
asked to draw in pencil, as children of this age cannot handle 
a pen properly. Success in this test depends, it appears, 
more on the ability to distinguish between different kinds 
of forms than on the acquisition of muscular co-ordination. 
(See remarks under IV, 2 above.) Children generally are 
found to cast a casual glance at the figure and finish off the 
drawing at once. Those who have not reached the mental 
level draw a round figure. The formation of the corners 
is the hardest thing in this as well as in the ‘ diamond ’ test 
(VII, 2). The corners drawn by immature children in the 
‘ diamond * test are more interesting. 
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Only one success out of three is enough for a pass m 
this test. The answers should be carefully compared with 
the model scoring card before assessing. The square 
drawn should be recognizably a square but mathematical 
accuracy or anything near it is not required. Even with 
squares drawn by adults the perpendicular side will always 
be less than the horizontal side. This is one of the optical 
illusions. Note also whether the child draws the square 
continuously or draws the opposite sides together. Some- 
times in the former case one of the corners is a little roui^ed 
off. The first trial of the child is generally the best. This 
proves that the task is a heavy one from the pom f view 
of the child requiring very great effort 
During the second and third attempts the child, because 
of fatigue, cannot bring all his energy and effort to bear. 

Binet requires the child to draw with pen and ink and 
further gives only one trial. This seems to make the ics 
slightly more difficult. He locates it in year V It is no 
however made as difficult as the unfamihanty of the materia 
would suggest. This proves that the most impor ant 
factor for success in this test is sufficient mental develop- 
ment enabling discrimination between different kinds of 

forms. 

IV, Alternative. Comparison of Two Weights. (3 out of 3: 

or 4 out of 5.) 

TEXT AND PROCEDURE 

Use the two boxes of 3 grams and 15 grams in weight and 
present them during the trials in the following order, 3-15; 

15 3* 3 — 15; 15 — 3; 3 — 15. 

‘You see these blocks. They look just alike but one 

of them is heavy and one is light. Try them and tell me 
which one is heavier.’ ^ 

‘Tell me which one is the heaviest. 

If the child docs not know how to proceed and simply 
lifts any one blindly and hands it over, say, 
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‘No, that is not the way. You must take the boxes 

in your hands and try them, like this.* 

Show the chUd the proper method of weighing the boxes 
in the hands by taking the boxes in your own hands one 

after the other. j u • 

In the second trial, the weights are shuflBed and their 

positions reversed. 

In the third trial the positions are the same as in the first. 

Materials. Stiff and strong cardboard pill-boxes about 
IJ inches in diameter make ve^ good weight-boxes for 
this test as well as for X, 1. Five boxes of uniform size, 
shape and colour should be selected. They should be 
accurately weighed by stufiing them with lead foil and cotton 
until they weigh 3, 6, 9, 12, and 15 grams respectively. The 
lead should be exactly in the centre of the boxes witfi 
cotton on both sides and should not be loose nor should it 
rattle. The lids should then be glued on permanently. 
The boxes should be marked underneath with distinguishing 
letters such as P, S, Y, C, H, so that by silently turning 
them over the examiner can see which is which. The child, 
however, should not know that they are so marked. For 
the test of this year use only the first and the last, i.e. 3 grams 
and 15 grams. 

Remarks. If tho child has reached the mental age he 
generally hands over the right box. Terman accepts only 
2 correct responses out of 3. This leaves a good deal 
to chance. Hence it is better to accept 3 out of 3 or 4 out 
of 5, since once the child understands what is required his 
responses are always correct. The difference in weights 
of these boxes is sufficiently large to be discriminated by 
children of this age. Backward children are always prone 
to hand over the box on the right (or left) hand side. This 
is an instance of stereotypy to which backward children are 
generally prone. Success in this test seems to depend 
mainly on the ability to understand verbal instructions. 
The idea of making comparisons and selecting one of two 
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or many is rather difficult for children below this mental 
level. After the instructions are understood the require- 
ments for reaching the goal are to be kept fixed m the mmd 
™til goal is reached. This in itself requ.res a tremen- 
dous expenditure of energy in the form of sustained atte 
tion. This is like lifting a heavy weight and P'actng it on the 
table. Some may succeed in doing this while o^ers m y 
lift the weight to three-fourths of the height and then drop 
through exhaustion of the strained muscles ; others still may 
lift it to one-fourth of the height; and lastly there may be 
sol who may not be able to lift the weight from the ground 
arall The test appears to lie on the borders of ages IV 
fnd V, and inclines’^more on the side of the former. It is 

located in year IV in the present revision. 

Bmt preLnts the boxes of 3 grams and 12 grams and 6 
grams and 15 grams alternately and gives three trials^ A1 
Sree trials are required to be correct. He locates the test 

in year V. 



Chapter X 


TESTS FOR YEAR V 

V, L Msthetic Comparison. {No errors.) 

TEXT AND PROCEDURE 

Present the three pairs of pictures on the card before 
the child one at a time, hiding the other pairs from view 
by means of a piece of cardboard or sheet of paper. Say, 
‘Which of these two pictures is the prettiest?’ 

Remarks. The pictures for this test are the same as 
Binet’s ; but Indian costume is substituted for European. 
Thus the nature of the difficulty of the test is the same as 
that of the original. The test is found suitable for year V 
as was found by Terman. Binet located it in year VT. 
Burt located it in year IV. This test is a very interesting 
test and children respond to it in a lively manner. It 
correlates highly with intelligence, which shows that 
aesthetic sense develops with intelligence. This throws 
doubt on the common supposition that artistic ability, 
which undoubtedly requires aesthetic sense, does not 
correlate with intelligence; that dull children often make 
good draughtsmen and artists. Similarly it is supposed 
that musical ability does not correlate with intelligence. 
The writer knows one or two backward children who are 
very good artists or singers. One boy was found in the 
course of testing to be backward in intelligence. His school 
work confirmed the same finding, but he had very good 
drawing and artistic ability. He could, for example, draw 
beautiful diagrams and pictures in his science paper, but 
his answers revealed that he had no clear grasp of scientific 
principles. Another case was that of a girl of about 8 or 9 
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years, who appeared very backward and could not talk, 
but could sing most beautifully. She could pick up any 
tune quickly and having heard it once or twice could sing 
it in proper notes without uttering the words. To the 
writer these stray instances appear only as exceptions. We 
are not likely to make a note of a hundred intelligent people 
who are good artists and singers but one or two dull or 
defective people who show high drawing or musical ability 
strike our imagination and we remember them and quote 
them as instances of popular beliefs, which by the way 
must have started in the same fashion. The real thing is 
that an intelligent person shows his intelligence in whatever 
direction his energy is directed. A few dull people finding 
that they cannot compete with their more clever fellows m 
their class studies or the ordinary business of everyday life 
may have somehow developed a liking for these subjects 
and may have been concentrating their attention on them 
and thus stand out in relief against their fellows, but this 
does not disprove the general rule. 


V, 2. Definitions in Terms of Use. (4 out of 6. Wait 

about 1 minute each lime for response.) 

TEXT AND PROCEDURE 

Use the words: chair, bullock (or horse), spoon, doll, 
pencil, and blanket. Say, 

‘You have seen a chair. You know what a chair is. 

Tell me, what is a chair?’ 

If the child does not give a definition but says ‘that is a 
chair’ or‘a chair is a chair’, etc. say, 

‘Yes, but tell me; what is a chair?’ 

If the child is too shy or cross, coax him and repeat the 
same formula with the first word several times. But once 
the child responds never show by gesture or nod or word 
that the definition is not correct. Accept every definition 
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with approval. But if the definition is very bad do not 
give the impression that that is the best definition, but 
just leave the child alone. It is not permissible, as some 
who are not properly initiated into the art do, to ask 
‘What do you do with a spoon? ’ 

The second word for definition is ‘horse’ or ‘bullock’. 
If the child has seen horses and knows their common uses 
this word is to be preferred to ‘bullock*. With ‘bullock’ 
the difficulty is that the child defines it very often as ‘a 
cow*. Then it is necessary to ask the child further. 

‘A bullock is not a cow. Is it? Tell me what is a 
bullock.’ 

Remarks. Binet has included three tests of definitions 
in his scale. The first one ‘definition of familiar words in 
terms of use’ he locates in year VI ; the second one ‘definition 
of familiar words in terms superior to use’ he locates in year 
IX; and the third one ‘definition of abstract words’ he locates 
in year XII. He has thus discovered a very ingenious way 
of classifying children’s responses according to their mental 
ages. The present test is a good test and there is no 
difficulty in assessing it ; but when we come to definitions 
superior to use, we find some difficulty in determining 
whether the definition given by any child is superior to use. 
We shall discuss this question later. The objects chosen 
are all familiar objects, so there is no question of the child’s 
not knowing the words. The test therefore examines only 
the child’s power of definition or his power of expression. 
This power of expression is a sign of intelligence. Dull 
children know the nature of objects, but the development 
of abstract language necessary to give expression to their 
perceptual mass is not sufficiently advanced. A good deal 
depends also on the actual objects chosen. If the same 
words used in this year are used in year VIII also, for 
definitions superior to use, we could not say whether we 
would get suitable answers, or whether if we had used the 
words of year VIII in year V also we would have got suitable 
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r V Tt flnnears that some words are more 

tSie for me definitions and others for class 

^^rnran uses different sets of words for the two y^ars and 

they are standardized for those years on y. We ha ^ 

f “ r S 

selection of the objects would require very great care. 
sSn of a different set of words has one great advamage 

SgeCis" pre" emeT with new words ^hi^h give him jhe 
“ isliv^ wor's a little more difficult 

tion of the same word or the reply 1 don t know . 

y 3 Three Commissions. (Ait three correct in proper 
’ sequence.) 

TEXT AND PROCEDURE 

After getting up from the chair and moving with the child 
to the centre of the room, - e Here is a 

Remarks. and key 

lions slowly and clearly. ‘then’^ etc. While the 

jt r dire^:^. -ot stare at h.m. 
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A casual look of approval is all that is required. Never 
indicate or suggest the order of action by word or look or 
gesture, nor say any such thing as ‘What is the first thing 
to do?’ or ‘What next?’ The execution of the triple 
command requires the holding fast in consciousness the 
three commands in their proper order and the will to carry 
them out as directed by the memory. If the memory of 
their proper order slips, either the order of performing the 
commands is changed or one of the commands is forgotten 
or the child stops in the middle of the execution. The 
comprehension of the serial order of things must also be 
a great factor in the successful performance of this test. 
Binet located the test in year VII in his 1911 series ; but 
it is found quite easy for year V. 

V, 4. DistUigtiishing Right and Left, (i out of 3: or 5 

out of 6.) 

TEXT AND PROCEDURE 

‘Show me your right hand.* 

‘Show me your left ear.’ 

‘Show me your right eye.’ 

If there be only one failure repeat the above formula 
substituting ‘left’ for ‘right’ and ‘right’ for ‘left’ in them. 

Remarks. In reading the formula stress the key words 
‘right’, ‘left’, ‘hand’, ‘ear’, etc. Don’t suggest the answer 
by a glance or any other gesture. Nor should the examiner 
repeat the question by stressing ‘right’ or by simply saying 
‘right’ if the child shows the left hand (as if the one that he 
showed were wrong). If the child first shows the wrong 
limb and then corrects himself spontaneously, score him 
correct. Generally in such cases the rule is that the second 
answer should be taken into account for scoring. Our 
statistics show that the test is easy enough for year V. 
Binet locates it in year VII in his 1911 series. Terman 
puts it in year VI and Burt also in the same year. Binet 
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and Burt use only ‘right hand’ and ‘left ear’ and require 
^^There^V^good deal of discussion on the question of 

Sr- irr;r 

Several explanations are offered any one or 

may be responsible for this distinction. (1) The most 

SSr' 

fixed object of reference, although in ‘ ^ , 

2«^iSiiE=a 

to distinguish between right and f^r 
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by the movements of the eyeballs. (3) frequency with 
which a child makes distinctions between up and down^ 
and right and left is offered as one of the explanations. 
It is alleged that distinctions between up and down occur 
more often in a child’s everyday life than those between right 
and left. (4) Finally, the distinction may be due to the 
frequency with which a child uses or hears the words in the 
language — up and down or right and left. 

If you observe little children trying to learn right and 
left, and up and down distinctions it appears that they do 
so by the following steps: (1) They slowly distinguish 
between up and down by reference to the earth or ground. 
Anything away from it is up, anything close to it is down, 
or between right and left by associating certain actions of 
the right hand with the right hand and those of the left 
with the left. (2) Secondly they associate the conventional 
verbal names ‘up’ or ‘down’, ‘left’ or ‘right’ with these 
directions as indicated in the first step. In this process, 
the distinctions between the horizontal directions are 
certainly harder than those between the vertical and hence 
appear to evolve more slowly. 

K, 5. Naming Four Coins. (3 out of 4.) 

TEXT AND PROCEDURE 

Use the coins, anna, pice, rupee, quarter-rupee. Place 
each of these coins one at a time in the above order before 
the child and say, 

‘What is that ?’ 

If the child simply says ‘money’ or a ‘coin’ or ‘copper*, 
say further, 

‘Yes, but what do you call that piece of money ?’ 

No supplementary questions are permitted. 

Remarks. The test is scored on the basis of 3 out of 4. 
The last coin, the four-anna piece is the hardest of the four 
and very few children of this age name it. So the test 
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becomes almost one of the first three coins all three of 
which would be required to be answered. Binet includes 
this in year VII of his 1908 series, with the common French 
coins Burt also uses four of the commonest English coins 
and requires all four to be correctly answered. He locates 
it in year VI. This test and some other similar tests are 
criticized on the score that success in them depends a good 
deal on instruction. But as remarked in earlier ‘Chapters 
interest in knowing many similar everyday things of h 
depends on the intelligence of the children. A brig 
child is always hungering after knowledge and this is 
displayed by his great curiosity about m h'* 

yironment. A dull child is always inert and does not 
want to know the subtle differences between small coins 
days of the week and so on. The correlation of this tc 
with mental age as determined by the scale as a whole 

0-89. 

V, 6. Counting Thirteen Pice. U out of 2 trials. 

without error.) 

TEXT AND PROCEDURE 

As in IV, 5. 

Remarks. Binet (1911), Terma^n, Burt, Bobertag all 
agree remarkably well in locating the test in year VI, Our 
oin statistics locate it at the upper end of year V As m 
IV 5 the counting and the pointing must tally for a puss 
in this test. Used in this way the test requires intelligent 
un^erstlnLg of numbers. Mere schooling ^ves^ no 
advantage. For success one of two trials should be 

absolutely correct. 

y, Alternative J. Forenoon and Afternoon. 

TEXT AND PROCEDURE 

‘Is it morning or afternoon? '—(m the morning) 

•Is it afternoon or morning? ’—(m the aliernoon). 
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Remarks. This is one of the questions of time oriento- 
tion Does the time orientation in this case come earlier 
than the association of the name with the period of day, or 
does the time orientation result from the need to learn 
the meaning of the verbal names, that is in order to 
associate the name with the period of day? The latter 
alternative seems more probable. After children begin 
to talk, they try to learn the meaning of new words spoken 
to them and for this purpose they begin to distinguish 
between different things denoted by them. In fact langu- 
age is a great help in all scientific analysis and classification. 

In Indian terminology and usage the day is divided into 
three parts— (1) morning, from sunrise till about midday 
or the midday meal; (2) midday, to about 3 o’clock or 
tea-time; and (3) evening, 3 o’clock to sunset. Thus 
the day appears to be divided more by the meals of the 
day than from more scientific considerations. 

The first period consists of about 6 hours or two 
praharas, the second of 3 hours or one prahara and the 
third of 3 hours or one prahara. Scientifically it is divided 
into 4 parts or praharas each of 3 hours. Hence the 
questions are worded in two ways as shown above — one 
alternative being between morning and afternoon, and the 
other between morning and evening. These formulae 
work very well. In assessing the answers, afternoon 
{madhydnha {Kan), dupdr {Mar)) may be taken as correct 
if the child has taken his midday meal though it may not 
be actually 12 o’clock. Time orientation hour by hour 
is not developed in children of this age. 

One great objection raised against this test is that it 
gives a choice between two alternatives only and answering 
by mere guessing or answering at random would give 
50 per cent correct answers according to the law of chance. 
Binet included the test in his 1908 series in year VI, but 
omitted it in his 1911 revision. Burt puts it in year V. 
Our own statistics show that it is easy enough for year V. 
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K, Alternative 2. Giving Family Name. 

TEXT AND PROCEDURE 

‘What is your name? ’ 

‘What is your surname?’ 

If the child gives his proper name only, say, 

‘Yes, but what is your other name?’ 

‘Mahadev what? ’ 

‘Is your name Mahadev Joshi? ’ 

Remarks. This test is generally located in year III by 
European and American authorities. Indian children, 
however, are not accustomed to use their family name; 
neither are they ever called by their family name nor do 
they usually hear people calling their parents by the same. 
The more common method of addressing people in the 
household is by their proper name. Hence the lest is 
not very suitable for children of India. If it is to be 
retained at all our statistics show that it should go up to 
year V, and so it is retained as an alternative test in year 
V Objection can also be raised against this test on the 
ground that the more enlightened families arc m the habit 
of teaching their children their proper name and their 
family name, while in backward families even very much 
older children do not know their family name unless 
they have been sent to school and their names registered 

in full. 

y. Alternative 3. Giving Age. 

TEXT AND PROCEDURE 

‘How old are you?’ 

Remarks. This is another test that is not very suitable 
for Indian children, or for any children at all. In the 
first place the age as given by children may be cither age 
last birthday or age next birthday. Both ways are correct ; 
with Indian children it is more common for them to be 
distinguished by their age next birthday. Secondly, 
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celebrating the birthday is not usual among Indian 
children. In illiterate families even adults do not know 
their age. Hence this test should be very sparingly used, 
and is retained here as an alternaUve test only for the 
sake of comparison. Binet had it m his 1908 scale in 
year VI, but omitted it in his 1911 senes. Many other 
investigators have also omitted it. 


Chapter XI 


TESTS FOR YEAR VI 

K/, 1. Repealing Four Digits. (1 out of i.) 

TEXT AND PROCEDURE 

‘Now, listen. I am going to say over some numbers 
and after I am through, 1 want you to say exactly what I 
say. Listen closely and get them just right.’ 

‘4-7.3.9; 2.8-5-4; 7-2-6- 1.’ 

Success with a series which has been re-read should not 
be counted. 

Remarks. See remarks for III, 3 and IV, 1. The 
digits should be read at the rate of one every half second 
for the reason sUted there. Though repeating digits 
appears a very simple test, actually it is far from being so. 
It puts a great strain on the mind and hence should not 
be given towards the end of the examination. It brings 
on fatigue very rapidly and should therefore be given as 
far as possible when the mind is fresh. Nor should 
testing begin with this test as children are likely to fight 
shy of it. 


VI, 2. Comprehension, Second Degree. (2 out of 3. 

Time allowed | minute.) 

TEXT AND PROCEDURE 

‘What’s the thing to do — 

(a) ‘If it is raining when you start for school? ’ 

(b) ‘If you find that your house is on fire? ’ 


11 
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(c) ‘If you are going somewhere and miss the 
train ? (or tram-car or motor bus or ferry) ? ’ 

After 5 to 10 seconds repeat the question once more. 

Remarks. See remarks under IV, 3. The question 
may be repeated a second time only. No more repeti- 
tions are allowed. Care should be taken, however, that 
attention is secured before the question is asked. Terman 
says, ‘The three comprehension questions of this group 
were all suggested by Binet in 1905. Only one of them 
however, “ What should you do if you were going to some 
place and missed your train?’* was incorporated in the 
1908 or 1911 series, and this was used in year X with 
seven others much harder*. The other two were stand- 
ardized for the first time in the Stanford revision. In 
this test as also in some others Terman would allow the 
question to be repeated once or twice. As remarked 
elsewhere it makes a good deal of difference whether a 
question is repeated once, or twice or thrice. Backward 
children begin to comprehend questions if they are re- 
peated several times. We have therefore definitely laid 
down how many repetitions there should be in each case. 
In the present case the question may be repeated only once 
as directed above. The third question should be varied 
by using the conveyance most commonly in vogue at the 
place where the child is examined. Nowadays motor- 
buses ply between any two adjoining important towns 
several times during the day and hence this way of stating 
the question is very convenient. If the name of the 
adjoining town were put in perhaps the question would 
be a little easier. 

K/, 5. Divided Card. {2 trials out of 3 correct. 

1 minute each. Or better, thrice in 3 minutes.) 

TEXT AND PROCEDURE 

Select two stiff white cards each 2 in.x3 in. Cut one 
of these diagonally into two triangles. Place the 
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undivided card in front of the child with the longer side 
placed right and left. Below this, a lillle nearer ,he chid, 
place the triangles cut out of the second card in the 

following position: 



^''Twan’t you to take these two pieces 
two triangles) and put them together so a ^ y 
look exactly like this (pointing to the uncut card). 

If the child sits silent without 

‘Turn these pieces round as you like and p 
together so that they look exactly like this. 

After the child has finished, ask. 

‘Do they look like this?’ . . 

If three trials of one minute each are given 
trial put the pieces in the position shown and repeat th 

‘'^°'^-PutTheL two pieces together so that they look exactly 

“^Vduring the experiment the child turns over one of 

the two pieces, turn it over again and start the ; 

as it is impossible to get the right 

of the pieces turned over upside down. The trial should 
be regarded as having begun from this new start. 

Remarks. This test was scored both ways (i) 

one minute for each performance and only 2 

correct performances out of 3. and (ii) y S 

minutes for 3 performances. j that of 

the same in both these ways. The latter method, that of 
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giving altogether 3 minutes for 3 performances has a 
Sstinct advantage in not disturbing the child when he 
is in a contemplative mood and trying to put the piec^ 
right. This method is similar to that of Healy and 
Femald’s ‘construction puzzle’ test which gives a total 
of 5 minutes for 3 performances. (See MI, 2.) It is 
always better therefore to take the test in this way. 

The test is similar to Ebbinghaus’s * completion test. 
The child has first of all to form a clear idea of the goal 
to be reached, and secondly, under the influence of this 
idea to direct his eflbrts to the realization of this goal. 
Mentally backward children fail in this test either because 
they cannot form a clear idea of the goal to be reached 
or because they fail to hold it firmly in mind until it is 
reached. Lastly, the child must have the power of self- 
criticism, by which he compares his own performance 
with the model and finds out whether his performance is 
correct. Backward children are sometimes quite satisfied 
with their own performance though the performance may 
be quite ludicrous. 

Burt, strictly following Binet and Simon’s instructions, 
presents the triangles so that the hypotenuses are at right 
angles, but do not face towards each other.i He says 
Terman’s method of presentation is easier; but it does 
not appear to be so. On the contrary a child may by 
chance move the upper triangle in Burt’s position slightly 
to the right and find that he accomplishes the feat. 
Burt’s supplementary instructions ‘move them about 
and see if you can fit them together’, agree with ours. 
This supplementary formula is put in so that we may 
be sure that a child tries his best and does not remain 
idle for want of inability to understand the question as 
it is put in one form. Burt gives only one trial and gives 
a half minute to it after Bobertag. 

1 See, however. Kite’s translation, p. 199. * Put the two triangular 
pieces in front of the child in such a way that the two hypotenuses 
are not adjacent.’ 
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The test is located in year V by Binet and Terman, 
but in year VI by Burt and Bobertag. Our own statisucs 

agree with the latter. 

VI 4. Giving Number of Fingers. {No error.) 

TEXT AND PROCEDURE 

‘How many fingers have you on one hand? 

‘How many on the other hand? ^ 

‘How many on both hands together . 

Keep an eye^ on the child’s fingers and .f he >s found 

“N^.'^rnT 'count. Teli me without counting.’ 
Then repeat the question as before. 

Remarks In Indian nomenclature the thumbs are 

included in the ts”r1hrn stunting 

iS’ (r6) "‘iTrequTres on the part of the child a fuller 
13 pice tv, o;. ui^h , J- concept is formed 

r^hUd^annm retain the 

The concept of numbers required for counting is 

Z three or%our X to have been formed earlier and 

it would be interesting to find out at what age the chil 

the tett is Lsy enough for year VI. Burt assigns it to year 
VI also. Binet (1908) and Terman have assigned 

year VII. 
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VI, 5. Description of Pictures. (2 of the 3 pictures 
described or better. Time limit 2 minutes each.) 

TEXT AND PROCEDURE 

Use the pictures in the following order: 

1. Railway station. 2. Reception at home. 3. Motor 
accident. 

‘What is this picture about?* 

‘ What is this a picture of? * 

* What is represented here ? ’ 

The questions may be repeated in one or the other 
form twice or thrice to encourage the child to answer 
so long as the time limit is not exceeded. Forms of 
questions that suggest particularly enumeration, or 
description, or interpretation should be avoided. 

Remarks. It should be carefully noted as to what 
constitutes enumeration (required for age III), what 
description (required for age VI) and what interpretation 
(required for age XII). Burt says, ‘replies giving a mere 
list of persons, objects, or details’ constitute enumeration; 
‘phrases indicating actions or characteristics’ constitute 
description; and ‘replies going beyond what is actually 
visible in the picture, and mentioning the situation or 
emotion it suggests’ constitute interpretation. Sometimes 
replies are such as make it difficult to decide whether they 
constitute enumeration or description. For example: 
‘Here is a man’, or ‘He has an umbrella in his hand*. 
These responses should be scored minus rather than plus 
for this age because they show only what is present in the 
picture and do not tell anything about the ‘actions or the 
characteristics’ of the figures in the picture. The follow- 
ing answers would be plus: ‘The man is going with an 
umbrella in his hand’; ‘This man has caught hold of 
this man*. 

The pictures selected for this test are taken from 
Manoranjan a high class Marathi magazine depicting 
Indian life. They are selected from among a large number 
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after careful testing as to their suitability and are “sed by 
courtesy of the proprietors, Manoranjan, Bombay. The 
pictures must contain a sufficient number of familiar 
objects, animals, and men, easily recognizable by srnall 
children ; secondly, they should also show certain 
which can be easily described; and lastly, they shou 
contain only one theme which can be properly interpreted 
by carefully observing the different parts of the 
and their relations to one another. The pictures 
were found to satisfy very well all these conditions. Bur t s 
or Terman's pictures could not be used as deP'c' 
western life. Thus though the test is materially changed 
statistics of the present investigation show that they ar 
almost of the same difficulty and serve the purpose of he 
three tests— enumeration, description and interpretation 

^TffifL'tl'hows very well the height of Binefs genius 

in evaluating children's answers. After 

answers carefully he discerned clearly that about the ag 

of three children can only recognize and ''‘‘'"c “bjeU 

in pictures; about the age of six or seven clfW^c" bcy„ 

to Lognize objects and their relations to one another^.o 

as to understand their mere ouiwardl^y visi c e ’ 

about the age of twelve or fifteen their 

arc so far developed that they can put together 

the several parts'^ of a picture in such a way as to find he 

inner purport of the picture. This 

highly synthetic powers of the mmd^ The test 

in year VII by Binet, Terman and BoberUg and y 

VI by Burt. 

VI, 6. Missing Features. (3 out of 4. Time imtit 

^ minute.) 

TEXT AND PROCEDURE 

‘There is something wrong with 
all there. Part of it is left out. Look carefully and tell me 

what part of the face is not there ? 
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If the child speaks of parts that are not drawn in the 
picture such as the body or the legs, say, 

‘ No ; I am talking about the face. Look again aad 
tell me what is left out of the face V 

In case of failure, say, 

‘ See, the eye is gone. ’ 

Then with the next picture, say, 

‘What is left out of this face?’ 

With picture (d) which is different from the others, 
say, 

‘What is left out of this picture! ’ 

Remarks. As a rule children answer these questions 
promptly. The time limit is set down only as a guide 
in the case of children who sit silent so that after the lapse 
of the specified time the examiner may proceed to the 
next question. It is interesting to note that sometimes 
the children say, ‘the other eye’, or ‘the other ear*. 

This is one type of ‘completion’ test, in which the child 
is required to call up before his mind an image of an 
object that he has already seen and with which he is quite 
familiar and compare it with the present picture to find 
out the missing part. Other examples of such tests are 
filling in gaps in sentences having meaning, making up a 
picture out of its parts, and rearranging a disarranged 
sentence. 

The features of the pictures in this test are all truly 
Binet’s, but they are all Indianized by giving them Indian 
form of hair-dressing, Indian ornaments and dress. The 
results are therefore strictly comparable with Binet’s. 
Only in the case of the fourth picture which showed the 
whole human figure a good deal of change was inevitable. 
Still the picture has served the purpose in hand very well. 

In Marathi unfortunately there is only one word for 
mouth and face. So the formula of the question becomes 
a little unsuitable. But this can be avoided to some extent 
by using both the alternative forms of the word as shown 
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in the Marathi text. This procedure is found to answer 
the purpose very well. 

VI, Allernative. Naming Colours. (No errors.) 

TEXT AND PROCEDURE 

Point to the colours in the order red. yellow, blue, 
green. 

‘What is the name of that colour? 

Sometimes the blue colour is named purple “d with a 
good deal of plausibility. In th.s case have 
purple paper and ask the child what colour u . and 
Sien ask him the name of the blue colour. In all other 

cases no second attempts are allowed. 

Remarks. The test of namirjg colours is more d^ifficuU 
than the test of recognizing colours. ^ 
recognize things first and then learn to as easier 

with^he thing! Thus pointing Jo 

than naming these parts. In the ic itself a 

recognizing and discriminating between forms of 

hard® task^uite unlike discriminating ^e veen forms 

familiar objects. Thus the test is III- 

while the test of ‘naming familiar 

The conception of colour in the ^P . ^uch a 

objects, is very difficult. Hence children take such 

long time to recognize colours. inr uion of 

There is a good deal of divergence 
this test. Binet locates it in year VII m 
Bobertag and Saffiotti in year VIII. ^ Term d 
locate it in year V. Our statistics put it m year Vi. 


Chapter XII 


TESTS FOR YEAR VII 

Vlly 1. Repeating Sixteen to Eighteen Syllables. (/ 

out of 3 absolutely correct : or 2 with one error each^ 

TEXT AND PROCEDURE 

‘Now, listen. I am going to say something and after 
I am through I want you to say it over just like I do. 
Understand? Listen carefully and be sure to say exactly 
what I say.’ 

After this, read these sentences slowly, emphatically 
and so as to convey the meaning clearly. 

(а) ‘We will go out for a long walk. Please give me 
my pretty straw hat.’ ^ 

(б) ‘We are having a fine time. We found a little 
mouse in the trap.’ 

(c) ‘Walter had a fine time on his holiday. He went 
fishing every day.’ 

After each response say, ‘Did you get it right?* 

Remarks. This test is one of repeating syllables having 
sense as distinct from nonsense syllables. The number 
of nonsense syllables that a child of the same age can give 
is much less. However, the syllables are to be given 
exactly in the same order and accurately. Mispronuncia- 
tions due to tender age may be disregarded. Any 
transposition, omission, or addition of syllables is there- 
fore an error. Burt following Binet (1908) closely has 

^ In rendering these sentences into the Indian languages some 
changes are made in the meaning, but the requirements of the test are 
satisGed. 
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only one sentence with 16 syllables and allows no error 
Teman modifies this test by giving 3 ‘=''an«s 'vith >6 

s..ns,s;'’.£ = -3.^ br. 

laoies are 1#; IR letters’ in the vernacular. 

“■irair:uc®h''mimo"telf.t/s:. of syllables or digits 
is \o bl read only once after securing the attention of t 
child. So responses obtained ato a secoa r^^ 
invalid and should not be counted. ®alo 
the sixth year of age. h--- w s^.^^ed 

‘rrrt:l“ w”r"nm — d^and later sets 

were given only once. 

K//, 2. Copying a Diamond. {2 out of i.) 

TEXT AND PROCEDURE 

Place the model printed on the c^^befom ^the ch,^ 

T. « 5>;»| » — ri::;-. 

inch and a half. 

Give him pen, ink and paper, and say 

‘I want YOU to draw one exactly like this. 

Give three^rials. As the child is drawing remind him 

"“"’•Make it exactly like this one.' But do not pass 

L'c™ towiSgIf finish^ask the child encourag- 

ingly, ‘Is it good?* 

At the end ask, 

‘Which one is the best? 
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Remarks. Score the diagram plus if it is recognizably 
a rhombus. The vertical diagonal must be longer than 
the horizontal. For guidance in scoring refer to the 
printed scoring card, which is made up of the actual 
responses of children. For a pass two of three drawings 
should be satisfactory. Until we actually observe children 
of this age making these drawings, the test appears to us 
to be too easy. But it is very interesting to observe 
children making the drawings. It is really a very heavy 
mental burden to children of this age. Some fail to 
make the angles, and instead of trying to make convex 
angles many of them try to make them concave or re- 
entrant. Some, not knowing how to make a bend at the 
angles, make circles and others irregular turns. Others 
again not being able to make the angles sufficiently bent, 
fail to make the last ends of the lines meet together and 
thus are either forced to join the gap by an additional 
line or to leave the gap open. The test, therefore, requires 
the child to form a mental image of the diagram as he 
would make it and then to guide his fingers under the in- 
fluence of this projected image. A glance at the un- 
satisfactory drawings will make this clear. This is a very 
good test and ordinary training in schools seems to affect 
it but little. Binet (1911) and Burt locate it in year VI, 
Terman and Bobertag in year VII, and Saffiotti in year 
VIII. Our own statistics warrant its inclusion in year 

vn. 

VIJ, 3. Repeating Three Digits Reversed. {1 out of 3. 

Read one per second.) 

TEXT AND PROCEDURE 

‘Listen carefully, I am going to read some numbers 
now, but this time 1 want you to say them backwards. 
For example, if I should say 1, 2, 3 you should say 3, 2, 1. 
Do you understand? 
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‘Ready now, listen carefully, and be sure to say the 

numbers backwards. 

•2-8-3; 4-2-7; 9-5-8.^ 

If the child repeats the digits forwards instead of 
backwards repeat the instructions emphasizing the word 

‘backwards*. 

Remarks. This is the first test of ‘repeating digits 
backwards’. At this age children are often found unable 
to comprehend what is meant by reverse order though it 
is made clear by an illustration. It is very interesting to 
find that several children give the digits in the reverse 
order first arranging them in the descending order. For 
example, the above series are given back as 8-3-2, and 7-4-2 
and 9-8-5. However, in later years the test of repeating 
digits in the reverse order works as a better test than the one 
of repeating digits in the forward order, because the child 
has to fix the order of the digits firmly in his mind and 
then reverse them. This requires quite a feat of intelli- 
gence. It is not known how many children retain the 
memory by auditory images, how many by visual images 
and how many by motor images. Literate and intelligent 
pupils are sometimes seen to make finger movements tracing 
the digits in an effort to remember. This method certainly 
comes to the aid of their auditory images. It affords us 
also a great lesson in educational method, showing us 
that we should make use wherever possible of kinaesthelic 
imagery along with auditory and visual, and that it is 
also very important to establish such kinaesthelic imagery. 


VII, 4. Naming Days of Week. {Order correci. 

15 seconds. 2 out of 3 checks correct.) 

TEXT AND PROCEDURE 

‘You know the days of the week, do you not? Name 
the days of the week for me.’ 
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If the child has not comprehended what is wanted and 
gives irrelevant answers, say again, 

‘No; that is not what I mean. I want you to name 

the days of the week.’ 

After the child has finished, check up by asking, 

‘What day comes before Tuesday?’ 

‘What day comes before Thursday?’ 

‘What day comes before Friday?* 

Remarks. This is one of the tests of time orientation. 
It is very interesting to note how the sense of time 
develops in children. They begin to distinguish between 
different parts of the day about the fifth year (see V, alt. 1), 
days of the week and the month about the seventh year 
(see VII, 4 and VII, alt. 1), and months as parts of a year 
and the year about the tenth year (see X, alt. 2). 

The criticisms levelled against this test are that children 
give the names of days mechanically without having 
developed the necessary sense of time, and that the usual 
training in school or in enlightened homes makes the 
children learn the names of the days of the week mechanic- 
ally thus placing them in an advantageous position in 
comparison with other children of illiterate homes or poor 
surroundings. These criticisms are to a large extent 
removed by Terman's device of introducing checks. 
But it was found in the present study that children who 
could give the names of days of the week could also 
answer correctly the checks with very few exceptions. 
Keep record of the time from the moment the child names 
the first day. 

The test was located by Binet (1908) in year IX, but 
was dropped by him in his 1911 revision. Terman locates 
it in year VII, Burt in year VI and Bobertag in year VIII. 
Burt strictly following Binet has no checks in his test, 
but requires the days to be given in 10 seconds. 
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Vlly 5. Counting Backwards Twenty to One. {40 

seconds. 1 error allowed.) 

TEXT AMD PROCEDURE 

‘You can count the numbers from 1 to 20, can you 

not'> Now count them for me.’ 

When the child has finished, say: ‘Now count them 
backwards, like this, 20-19-18 and so on. Now go ahead. 

If the child says he cannot count backwards encourage 
him and say: ‘I know you can count them backwards 

very well. Co on.’ 

Remarks. Binet wants the children to count down to 0. 
But it appears that this was not insisted upon, for chddren 
have no idea of zero and cannot count down to zero. All 
subsequent investigators rightly require counting from 20 
to 1 only. Terman allows a maximum of 40 seconds for 
this test, and we have retained this time limit. Fifty per cent 
of children of mental age between seven and eight years 
pass this test, of whom about 35 per cent accomplish he 
performance within 20 seconds. In order . ° 
instructions quite clear without much worry u be>tcc ‘o 
follow the procedure of Dr. Simon and make the child count 
forwards fi^rst and then backwards. Backward children 
count a few numbers backwards and then go o" ~“"“ng 
forwards. If the child has been specifically taught in 
school to count backwards, it is better not to give him this 

“to pass the test the child is required to be familiar 
with the numbers and with their concepts so that each 
succeeding number becomes familiar '’im as greater 
by one than the previous number. Further the child has 
to keep constantly before his mind the object to be 
achiev^, namely counting backwards and at the same time 
keep in mind the number that is uttered and imagme the 
number that is to come next. This requires a 8°°^ deal 

of abstract number imagery. hLrins 

becomes slack at any moment the child immediately begins 
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to count forwards as a result of the habit of counting 
forwards that has become automatic with him. 

K//, 6. Giving Differences from Memory. {2 out of 3. 

1 minute each.) 

TEXT AND PROCEDURE 

* What is the diiference between a fly and a butterfly ? ’ 
If the child is found not to understand this, proceed : 

‘ You know flies, do you not? You have seen flies? 
And you know the butterflies? Now, tell me the 
difference between a fly and a butterfly.’ 

‘ In what way are these different? * 

Similarly, stone and potato; wood and glass. No 
supplementary questions are allowed as they may serve 
as leading or suggestive questions. 

If the child says one is bigger or harder than the other, 

ask, ‘ Which is bigger (or harder)? ’ 

Remarks. This is a very good test of intelligence. It 
throws the child on his own resources and mental equip- 
ment. The child has first to call up the images of the 
objects and then compare and contrast them in the ab- 
stract. These are the highest types of conceptual 
processes. We acquire and accumulate all our knowledge 
by means of the dual associative powers of noting 
differences and similarities. Our classification of matter 
and life into species and genera is based on this principle. 
An intelligent child of this mental age has therefore learnt 
to distinguish between common things by noting the 
differences. Of course the faculty of noting more minute 
differences develops with further acquisition of knowledge 
and the exercise of the mind in that direction. A botanist 
will find in two specimens minute differences which will 
be quite invisible to laymen. The differences between 
the common objects picked out for this test can be given 
by normal seven year old children. 
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To pass this test at this age any real difference noted, 
however trivial, is quite sufficient. Statistics show that 
the power of finding similarities between common things 
(IX, 3) is harder than the power of finding differences 
(VII, 6). In assessing the answers notice the tendency 
on the part of children to stereotypy. Starting, for 
example, by saying that a butterfly is white ai^ a fly is 
black the child continues to give the same difference in 
the case of other pairs. Though the differential character- 
istics may be true of all the pairs such answers should be 
scored minus. Weak minds after finding out one kind 
of difference are exhausted and proceed without thinking 
to apply the same difference to all the others. 

Binet (1911) and Bobertag locate the test in year Vlll. 
Our statistics agree with those of Termaii and Burt in 
locating it in year VII. 


F//, Alternative. Giving Day of Week and Day of 
Month. {Both correct, the second within 3 days oj 

the actual date.) 

TEXT AND PROCEDURE 

(a) ‘ What day of the week is today? ’ 

{b) ‘ What day of the month is it? ’ 

In the latter case if the boy says he docs not know, say. 

‘Give it roughly.’ 

Remarks. Before using Biiict’s test of 
date’ it was considered whether it would be advisa 
score the responses to the questions on the In lan 
of giving the names of months and days. Bu a ^ 

experience of testing with children , 

the European names of months and the date e e • 
the Indian. The Indian months are lunar months . 
the counting of the days of the month 
the bright half and the counting is done agmn in * 
half of the month, so that there are only fifteen days 
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coming twice in a month. As this method of counting 
days is not used in daily transactions, children are not so 
conversant with it. On the contrary in all transactions 
and in school they use the date, the name of the month 
and year according to the Christian calendar. Hence they 
were found to be quite familiar with these. 

It was found, however, that the day of the week and 
day of the month were known much earlier than the 
name of the month and the year. So if all the four are 
lumped together the test, as we have remarked elsewhere, 
becomes practically a test of giving the two latter only. 
It was thus thought advisable to split it up into two parts 
— the day of the week and day of the month going in year 
VII and the name of the month and the year going in year 
X, the test of year VII lying on the borders of year VII 
and year VIII in point of hardness. 

Requiring all the four items Binet and Burt put the test 
in year VIII and Terman with the same items in year IX. 
Burt gives the order of difficulty (so that the later ones are 
more and more difficult) as (1) day of the week, (2) month, 
(3) year and (4) day of the month. Our statistics put it as 
(1) day of week, (2) day of month, (3) year and (4) month. 


Chapter XIII 


TESTS FOR YEAR VIII 

Vm, I. Finding Value of Coins. (/5 seconds.) 


TEXT AND PROCEDURE 

Arrange three one-anna pieces and three two-anna 
pieces, ah nickel coins, on the table before the child thus. 

1 1 1, 2, 2, 2. Then say, 

‘You know this?’ (pointing to the anna pi^e). 

‘And you know this?’ (pointing to the two-anna 

’’‘"“•Now tell me how much the value of all these coins 
is.’ 

Remarks. This test is exactly parallel to Binet’s test. 
The coins are similar to the French coins of sous and 
ILble-sous. American investigators have used stamP^ 
they have no similar coins in Amerj^. The tes w th 
stamos is harder than the one with coins. Burt uses 
pennL and half-pennies, but this makes the calculation 
fractional and might be a little harder. He assigns the 
test however to year VII. Our statistics show that it 
L a Uttle too hard for year VII, but easy cnough^or y^r 
VIII and we have, therefore, assigned it to this year. 
This is one of the best tests. It is so easy to pve 
and to score It does not depend to any great extent 
on sclol instruction, nor do children of superior homes 
get advantage over those of inferior homes since all 
children haw almost equal opportunities of handling 

these coins. 
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Vni2. Repeating Five Digits, {lout of 3. Read 1 per 

second.) 

TEXT AND PROCEDURE 

Secure the child’s attention and read the following 
series to the child distinctly and at a uniform speed of 
about one per second. Avoid sing-song ways of reading. 
Re-reading any of the series is not allowed above the level 
of seven years of age. Below the level of seven years, 
children are fidgety and the greatest problem is to secure 
their attention. Hence re-reading was allowed in their 
case only with the first series; but such success was not 
counted. 

3-1.7.5-9: 4-2-8-3-5: 9-8-1-7-6. 

Remarks. In giving these * digit * tests the examiner 
should begin with the series one step below the one suited 
to the mental age of the child and then the higher series. 
This provides just a little practice but removes the effects 
of fatigue. Later on as the examination continues the 
higher tests of digits should be given as they come in 
among the age series of tests. Burt differs in this and 
gives the ‘ digit ’ tests all together, and this gives a good 
deal of practice, but at the same time produces fatigue 
very quickly. It is difficult to say which of these causes 
influences the results most. Further, presumably if a 
child fails with five digits and by chance succeeds with one 
of the series of six digits, he would be taken as having 
succeeded with five. On the whole on looking to the loca- 
tion of these ‘ digit * tests by Burt and comparing the same 
with that of others, it appears that by his procedure the 
tests have been rather too easy for children. Burt also 
gives the digits at the rate of one every half second. Terman 
advises giving one every second. The best method and 
one that works well is to give them at the rate of one 
every half second below the level of seven years of age and 
at the rate of one every second above this level. If they 
are given at the rate of one every second below the level 
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of seven years the children begin to repeat the digits 

before the examiner finishes giving them. 

Psychologically the test of giving digits lies between 
that of giving nonsense syllables and that of giving sense 
syllables. Sense syllables in sentences having meaning 
have a good many associations and are held together in a 
gestalt by the meaning of the whole sentence. Digits have 
some meaning and as such can be retained better than abso- 
lutely nonsense syllables. At any age, roughly four umes 
the number of sense syllables can be given as the number 
of digits. In this connexion it should be borne in mind 
that some of the digits are made of more than one syllable. 
This is particularly so in the Kanarese language as con- 
trasted with the Marathi. In Kanarese, out of the digits 
from 1 to 10, two are of three syllables each and eight 
of two syllables each. In Marathi on the contrary owing 
to the fact that the last syllable in this language is not 
usually emphasized, two of these become practically ol 
two syllables each and eight of one syllable each. Thus 
as regards the number of syllables the Marathi digits 
resemble the English digits, while m ^anarese the 
difficulty is much greater. But statistics show that the 
number of syllables does not much affect the number of 
digits given. This is one more argument in favour of our 
assertion that the meaning of language is more important 
in psychological associations than the empty s e o 
sound syllables. 

VIII, i. Comprehension, Third Degree. (2 out of 3. 

Read once. After 5 to 10 seconds read a second lime 
and then allow 30 seconds more.) 

TEXT AND PROCEDURE 

(а) ‘What’s the thing for you to do when you have 
broken something which belongs to someone else . 

(б) ‘What’s the thing for you to do when you are on 
your way to school and notice that you are in danger oi 

being late? ’ 
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(c) ‘What’s the thing for you to do if a playmate hits 
you without meaning to do so?* 

When repeating the question its form must not on any 
account be changed. 

Remarks. The ‘ comprehension * as well as some other 
tests have not been properly timed, nor is the rule as to 
the limitation of repetitions of the question scrupulously 
observed in some previous revisions. Terman says the 
question may be repeated once or twice. Burt says 
repeat once if necessary, and twenty seconds are usuaUy 
allowed to elapse although the directions seem to be that 
one should not be too pedantic over the time limit. It 
is a matter of experience that a good deal of difference is 
made by repeating a question once or twice or three 
times, more particularly a comprehension question. 
Backward children who fail to comprehend a question 
when read once or even twice, may begin to comprehend 
the same when read a third time. To avoid all such 
vagueness the procedure is made more exact in the present 
revision. Only one repetition is allowed and that from 
five to ten seconds after the first reading. After the second 
reading a maximum of thirty seconds is allowed for the 
reply. A great many children, of course, answer the 
comprehension questions promptly, but a few dull 
children take too long and so the time limit helps the 
examiner to determine when to proceed to the next 
question without loss of time. 

Questions (o) and (c) were included by Binet in the easy 
series located in year IX and question (A) is from his 
difficult series located by him in year X. Terman rightly 
grouped these three together and located them in year 
VIII. For reasons already sufficiently explained, it is no 
use grouping together very easy and very difficult 
questions, because the score is then determined by the 
hardest questions, the easiest questions serving no purpose 
in the group and so it is essential that the easier and the 
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more difficult sub-tests should be separated, grouped 
severally, and re-assigned to the proper ages. 

ra/, 4. Definitions, Superior to Use. {2 out of 4. 

I minute each.) 


TEXT AND PROCEDURE 

(a) ‘What is a balloon?’ 

(b) ‘What is a tiger?’ 

(c) ‘What is a football (or a ball). 

latter. ,, ... 

^"'""ft'ests^'’ After'’ttuSrg l“e defmhions of ob^cis 

Children of the mental ^ ' %ears define 

in terms of their use and those o classification 

them in terms of description or^genus.^ Tins da^^^^ 

of responses is qui e goo ^ number of difficulties 

but when we come to actua classified the res- 

arises gories. We shall first of all point 

TurtfiVnatt of ffie Mo classifications and then d.scuss 

a few examples. 


A. Definitions by use 

Use* includes (1) action or functional use ; and (2) use 

e"*' 1 . of rn • it eoes up (for balloon) ; it eats us (for 

tigerr* bounces' (M footL.) ; he carries a gun (for 

soldier). 


Cyril Burt 


. Mental and Scholastic Tests, p. 42. 
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Examples of (2) : to sit in (for balloon) ; it is in a circus 
(for tiger); to kick (for football); he keeps watch (for 
soldier or policeman). 

B. Definitions^ superior to use 

These include (1) description of shape, size, colour, 
material of which it is composed, actions etc. ; and 
(2) higher class or genus, with some kind of differentia. 

Examples of (I) : it is like a motor-car (for balloon) ; it 
has stripes on it (for tiger); it is of leather (for football); 
he carries a gun, he wears a kind of cap (for soldier). 

Or again : it goes high up, men sit in it (for balloon) ; it 
is in the forest, it eats people (for tiger); boys kick it, it 
goes up (for football) ; he carries a gun, he catches thieves 
(for policeman). 

Examples of (2) : it is a kind of motor car ; or, it is a 
car that goes up in the air (for balloon), (both are correct 
definitions ; but ‘a car’, particularly as it is given in the 
Indian language without any qualifying word is incorrect) ; 
it is an animal that eats people, or, it is a kind of animal 
(for tiger) ; it is a big bail ; or. it is a kind of ball (for 
football), (simply ‘a ball’ is incorrect) ; he is a man who 
catches thieves (for policeman). 

A number of observations require to be made on this 
test. In the first place Binet uses the same words for 
both the ages — VI and the IX. Perhaps this was a better 
method from the point of view of pure psychological 
investigation. Terman, however, departs from this pro- 
cedure and uses words which more generally evoke use 
definitions in year V and other words, which more generally 
evoke description or classificatory definitions in year VIII. 
We have generally followed Terman. Whatever the words 
selected when once they have been thoroughly standard- 
ized, they can be safely used. Besides, Terman’s method 
would seem to avoid some ambiguous responses. 

Secondly, other investigators have classified defini- 
tions by actions as belonging to the lower mental level. 
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On carefully studying the responses in the present in- 
vestigation it was found that quite a large number of 
intelligent children, even much above the mental level of 
eight years to which the higher type of responses belong, 
define objects in terms of actions more than one. Hence 
it was thought that when an object was defined in terms 
of only one action, it belonged to the mental level of five 
years, but when it was defined in terms of more than one 
action, it was regarded as a descriptive definition ^nd 
assigned to year VIII. This latter type of definition 
proceeds from the desire of the mind which, not being 
satisfied with only one action, proceeds to give more 
actions than one, which greatly restrict the application 
(the denotation) of the definition. To restrict the applica- 
tion of the definition to a smaller class of objects is 
analogous to giving the genus and then the differentia. 

Thirdly, definitions by genus without any kind of 
differentia or a qualifying word have been scored minus. 
Children even of low intelligence give definitions in terms 
of genus without a qualifying word. For example, they 
say, ‘a football is a ball’. This is minus for the higher 
age. On the contrary if a child says ‘a football is a ktnd 
of ball’, he passes in the higher test. It is almost as goo 
a definition as ‘a football is a big ball’. It proceeds 
from the desire of the mind to restrict the application 
of the word ‘ball’ to a smaller class of objects by adding 
‘a kind of ’. 

VIII, 5. Naming Six Coins. (No error. Give in order 
indicated anna^ pice, rupee, quarter-rupee, halj- 

rupee, two-anna piece.) 

TEXT AND PROCEDURE 

Procedure same as in V, 5. 

Remarks. Binct and Burt (following Binct closely) use 
nine coins and locate the test in year IX. A good many 
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Other investigators do the same and locate the test in 
year IX or X. Terman, however, uses only six coins and 
locates it in year VIII. Our statistics with the six Indian 
coins go to show that the test is suitable for year VIII, 
but it should be observed here that as the two-anna piece 
is the hardest of all and as no error is allowed in the test, 
the test becomes a test of only one coin, namely the two- 
anna piece. The quarter-rupee and two-anna piece are 
current both as silver and nickel coins. Silver coins 
should be used first and if any one of these is found to 
be unfamiliar the nickel coins may be shown. The 
quarter-rupee and two-anna piece should be named as 
‘four annas’ or ‘four-anna piece’ and ‘two annas’ or 
‘two-anna piece’. It is not enough to give the names as 
‘pavali’ and ‘chavali’. These names themselves are 
vaguely remembered by children and very often they are 
transposed, and no reliance should therefore be placed 
on these responses. 

Vllly 6. Reading and Report. (2 facts : 10 errors : 

2 minutes.) 

TEXT AND PROCEDURE 

The following is Binet’s selection as adapted by Terman, 
with necessary changes as required to suit local conditions: 

Bombay,/September 5th,/A fire/last night/burned/three 
houses/near the centre/of the city./ It took some time/to 
put it out./ The loss was fifty thousand rupees, /and 
seventeen families/lost their homes./ In saving/a girl/ 
who was asleep/in bed/a fireman/was burned/on the 
hands./ 

Put the above passage, printed without the bars on the 
card contained in the packet of the test material, before 
the child and say, 

‘I want you to read this for me as nicely as you 
can.’ 
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Ask the child to read aloud and help him in ease he 
cannot read any individual words, counting these as 

”^^refully record the number of errors made and the 

time taken It is convenient to use a stop-watch m all 

T:s wh“e time is to be carefully recorded. If one is not 

available have at least a watch with a seconds hand. 

When the child has finished say» 

‘Very well done. Now, I want you to tell me what 

you read^ Begin at the beginning and tell me everything 

you can remember.’ r„rthpr 

^ If the child stops after saying a few words, say furthe , 

‘And what else? Can you remember any more ot 

It9* 

If the child misunderstands and thinks that the passage 

is to be fiiven word for word, say, 

‘Yen me in your own words all you can remember 

Don't ask any supplementary questions. Only urge 
him on encouragingly so that he tries his utmost. 

Remarks. It is essential that the 
should be taken down verbatim. This is a diffie 

it can be done with a little practice if 
of every word is written down as the child and then 

it is cLpleted after the child hus finished. In scoring 
for memories it is enough if the 

produced. The exact words are not /squired lh<- 

passage as given above divided by means of 

Lip in scoLg. After the child’s response is taken down 

underline the memories and then count. 

It will be noticed that this test occurs m 
and X with different scores. So according to S 
rule it should be scored in the highest year, condiUoi^ 
of which are satisfied by the child's responses, andjhouW 

therefore not be made use of for ‘ free 

thing applies to the ‘vocabulary test or 
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association ’ test. In the eighth year the child has no great 
mastery over reading, and so he should be allowed two 
minutes for reading with not more than ten errors. This 
standard is determined from the actual responses of 
children. It should be observed that as the child advances 
mentally he makes fewer mistakes, takes less time to 
read and remembers more facts. It may then be asked 
why it is necessary to lay down all the three conditions. 
It is always safer to impose all these conditions, because 
a child of low intelligence by a good deal of coaching 
may learn to read well, but it is less likely that he will 
remember the required number of facts. If, on the 
contrary, the time limit is not set, some children may read 
very slowly or even twice over and so be able to remember 
more facts. In fact the valuable factors both of speed 
and accuracy are beautifully employed in this test. The 
test, however, should be omitted in the case of children 
who have not been taught reading or who have not 
attended school for at least two years. 

Burt says that Binet purposely sets no time limit as 
speed of reading depends on school practice. He concurs 
with Binet in giving the following as the average time 
of reading: 

At 8 years, 45 seconds. 

At 9 years, 40 seconds. 

At 10 years, 30 seconds. 

At 1 1 years, 25 seconds. 

It should be remembered that these are the average 
limes and the time limii should therefore be much higher 
than this. Terman allows 35 seconds in year X. 
The passage in English contains only 68 syllables, while 
that in Kanarese contains 134 syllables and the one in 
Marathi 116 syllables. The number of facts is kept the 
same as in the original, namely 20. We have, therefore, 
set down the following as the time limits: 

In the 8th year, 2 minutes. 
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In the 9th year, I minute. 

In the 10th year, 40 seconds. 

The actual average times of reading were. 

In the 8th year (i.e. at average age 7^ years), 


seconds.^e ^ years), 53 seconds. 

In the 10th year (i.e. at 9^ years), 41 seconds. 

In the mh year (i.e. at lOi years), 40 seconds. 

A few words about the psychological ° 

reading are necessary here. Many critics say ch.ldr 

should^ not be unnecessan y 

opportunities they are unable to read. certain limit, 

a Mod deal of truth in this but only up to a ^ 

Even when children are given 'schooi it 

in the case of all children regularly at.end.ng hool.^o 

has been found by actual experiment ‘^at there g 

deal of different between different 

abiUty to read. Intelligent children certai y 

better and with better understanding. 

In fact good riding UeTam Tncl'spicuous 'I 

to recognize the letters, as the le ^1^ ^ 

such continuous reading. Tne /-nnveved bv the 

extent even with words. It -s the 

evoked by the words stand for h m e y 

or hearing. But it is world and arc 

in the background as m a subcon 

associated with the meaning as Jour mind. 

smoothly and swiftly in .Kcreforc lacking in 

The reading of a backward child 'yherefom bek^^g^^^ 

spirit and meaningless, because the 

i^ so poor that the letters or words th^a^.he ch^ 

cannot evoke any ‘ many meaningless 

and words are to the child « . reading of 

syllables. His reading would resemble the reao b 
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nonsense syllables by an intelligent child or adult. 
Further, language development means ability to think in 
the abstract with the aid of language signs as vehicles of 
thought. And this ability to think in the abstract is one 
of the best signs of superior intelligence. These considera- 
tions fully justify our retention of this test as a test of 
intelligence, with the safeguards we have provided. 

VIII, Alternative I. Tying a Slip-knot. {Model kept 
before the child. A spare thong. 2 minutes.) 

TEXT AND PROCEDURE 

Use round leather thongs such as those used for football 
covers. Make the knot ready in advance of the experiment 
and show only the completed knot. The loop should be 
suflBciently large and the knot loose so that the turns of 
the thong may be easily seen. Say, 

‘You know what kind of knot this is, don’t you? 
It is a slip-knot. I want you now to take this other thong 
and tie the same kind of knot round my wrist.’ 

At the same time give the other thong into the hands 
of the child and present your wrist before him. The 
completed slip-knot should be kept on the table before 
the child with the loop turned away from him. The child 
might inspect the knot by taking it in his hand. The stand- 
ing part should be sufficiently long. Let the child actually 
try the knot. In the knot made by the child, the standing 
part is sometimes smaller than the other end. Score this 
plus if the knot is otherwise all right. After the child 
finishes, whether the knot is correct or not, ask him, 

‘Is it exactly like this one?’ 

If it is incorrect he may correct it if the time limit is 
not exceeded. 

Remarks. As Indian children were quite unfamiliar 
with the bow-knot, it was thought that the test would be 
found unsuitable in their case and an attempt was made 
to substitute a similar test familiar to them and equally 
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difficult. The slip-knot was ultimately selected. This knot 
is generally used by Indians to tie copper ghadas to the 
ends of ropes used in drawing water from wells. But 
children of seven and eight years were actually found to be 
unacquainted with this knot. They invariably fell to 
examining the model carefully and imitating its loops 
in tying the new knot. In doing this they sometimes 
took much more than two minutes, which is too long, as 
the maximum time allowed is only two minutes. This 
seemed therefore to test the real intelligence of children 
more than it would have done, had the children had 
previous acquaintance with the knot. The test showed 
a steady increase in the percentage of passes as the age 
increased, but the correlation of the test with mental age 
as determined by the scale as a whole was rather low, 
being 0*55. The test is put down as an alternative test 
in year VIII. 

k7//, Alternative 2. Ball and Field. {Score 2, that 

is inferior plan.) 

TEXT AND PROCEDURE 

Draw a circle about inches in diameter, leaving a 
small gap in the side next the child. This can best be done 
by cutting out a circle of the required size out of a thick 
card, and passing a red or blue pencil round the margin 
leaving a gap of required width. The circular line drawn 
should be of sufficient thickness. 

Then say, 

*Let us suppose that your playing ball has been lost 
in this round field. You have no idea what part of the 
field it is in. You don’t know what direction it came 
from, how it got there, or with what force it came. All 
you know is that the ball is lost somewhere in the field. 
Now, take this pencil and mark out a path to show me 
how you would hunt for the ball so as to be sure not to 
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miss it. Begin at the gate and show me what path you 

would take.* . 

Adhere strictly to this wording. In parUcular avoid 

using a word like ‘around* which might suggest a circular 
path to be traced. 

If the child simply points the path with his finger, say, 

‘ No ; you must mark out your path with the pencil 

so that I can see it plainly.’ 

Sometimes the child stops after tracing a bit of the 
path and might say or think the ball is there. Then say, 
‘But suppose you have not found it yet. Which 
direction would you go next?’ This last formula will 
have to be repeated several times. 

After the child has finished see if any plan governs his 
drawing. The drawing is scored for two ages, the eighth 
and the fourteenth. 

Requirements for year VIII. Some sort of plan should 
be evidenced in the drawing though perhaps not fully 
suited to serve logical purposes. If there be no sort of 
plan at all the performance is a failure. For example, 
mere random lines which may cross or re-cross one another 
or a single straight line or curved line are failures. On 
the contrary if there be some attempt to make a search 
by some sort of zig-zag lines, or lines on the ‘wheel plan’, 
that is radiating from the centre of the circle towards 
the circumference, or on the ‘fan plan’ that is spreading 
out like a fan usually from the gate and so on, the attempt 
counts plus. In all these plans, which are plus for year 
VIII but not for year XIV the path traced is usually not 
continuous and the lines are not parallel. 

Requirements for year XIV. If the line is continuous 
and parallel so that no big gaps are anywhere left un- 
searched the plan is plus for year XIV. The following 
are such typical plans as given by Terman: ^ 


* Terman, The Measurement of Intelligence, p. 212. 
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1. A very nearly perfect spiral usually beginning at 

the gate or the centre of the field. 

2. Concentric circles. (In this case the circles need 

not be joined together.) 

3. Transverse parallel lines going from side to side 
joined at the ends. 

The printed scoring card wiU be an aid in assessing the 
plans. 

Remarks. This test is one added by 
Stanford revision. One does not ‘I'"'*® ‘n 

administering the test. In the first p a^ 
cannot realize that the map drawn is that of a t 7 g 
field. They do not find the necessity of 
They seem to think that they can stand m one place and 

look aU round for the ball. Secondly ^ 

difficult to see if there is any plan in ^ 

child. Sometimes even an intelligent child take g 

direction and fails in his plan. The rs p 
child on seeing the map of the field is o 

with his pencil. This is a common 

mind, which Ukes to complete what is left a^n^ed. 

Every gap even in acquired knowledge as 

We 4ve placed the test as an alternative one in y . 

and as one of the regular ones m year . . ‘ , i 

relation of the test as used for year VIII w.th mental age 

is 0-71 and as used for year XIV it is 0 66. 
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TESTS FOR YEAR IX 

IX, 1. Repeating Four Digits Reversed. {2 out of 3. 

Read one per second.) 

TEXT AND PROCEDURE 

The series are: 6-5-2-8; 4-9-3-7; 3-6-2-9. 

Procedure same as in VII, 3. 

IX, 2. Making Change. (2 out of 3 correct. IS seconds 
each. Read only once again if required.) 

TEXT AND PROCEDURE 

Give the problems orally in the following order: 

(a) ‘If I were to buy 4 rupees worth of cloth, and 
should give the shop-keeper 10 rupees, how much money 
would I get back? ’ 

{b) ‘If I bought 12 rupees worth and gave the shop- 
keeper 15 rupees, how much would I get back? 

(c) ‘If I bought 11 rupees worth and gave the shop- 
keeper 20 rupees, how much would I get back? ’ 

The problems are to be solved orally. If two answers 
are given the second is to be scored according to the 
general rule. 

Remarks. Binet uses actual coins and makes the 
problem one of shop-keeping. This procedure triakes it a 
little more concrete, and perhaps slightly easier. The 
child is made the shop-keeper and he has some boxes to 
sell and some cash. The cash placed before him is in 
definite coins. The experimenter wants to purchase one 
of the boxes and offers a higher coin and asks for change. 
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The child is actually required to .“P 

from amongst the coins and hand over e 

experimenter. Binet places ‘ nHres 

following the same procedure with English P'““ 

it in year VIll. We have followed Terman s method o 
verbaf arithmetic with Indian coins “"d ^ave found it 
easy enough for year IX and slightly too difficult for year 

''the test requires on the part of the child not -ly a 
knowledge of the processes of addition and snbtmction 
but the ability to visualize the transaction “"d find out 
which of the two operations, addition or snbtraction 
to be employed in this transaction. The ptoces of im 
agining a transaction from 

a hard one and cannot be successfully tac ^ 

minded children of very much higher age. .^htractine. 
add or sometimes even to multiply instea 

IX, 3. Giving Similarities--two things. {2 out of 4. A»y 

real likeness is plus. 1 minute each.) 

TEXT AND PROCEDURE 


Say to the child, , . . 

‘I am going to name two things which arc ahke in 

some way, and 1 want you to tell me how they 

(o) ‘Mango and banana— in what way arc they alike. 

Similarly, 

(b) Iron and silver. 

(c) Steam-ship and tonga. 

(d) Wood and charcoal. 

After the first pair it is not necessary to repeal the who 
formula. Simply say, 

‘In what way are ... and ... alike . 

The child very often, probably not liking to I 
heavy burden of finding a solution to the ^ 

he does not know, or they are not abke. 
necessary to say to him in a persuasive tone, 
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‘They are alike in some way. You must tell me in 
what way they are alike.* 

If a difference is given instead of a similanty, say, 

‘No, I want you to tell me how they are alike. In 

what way are . . . and . . . alike? 

Remarks. The test of giving simUarities is psycho- 
logically harder than that of giving dissimilarities. WhUe 
the latter is easy enough for year VII, the former, even 
with the lenient way of scoring it, namely making Wo out 
of four enough for a plus, is hard enough for ywr IX. The 
test of giving similarities was used by Binet in 
was not standardized for any age. It was standardized 
by Terman and located in year VIII, Feeble-mnded as 
well as younger children more often give dissimilarities, 
which shows that the mind first tries to distinguish 
between objects by noting differences before noting 
similarities. This test is not timed by Terman but for 
reasons already explained, it has been found better to 

time it. 


IX, 4. Using Three IVords in a Sentence. {2 out of 3. 
Oral. 1 minute each. Repeat formula once again, 

if necessary.) 

TEXT AND PROCEDURE 


The three sets of words are: 
(u) Boy, ball, river. 

{b) Work, money, men. 

(c) Trees, rivers, lakes. 


‘You know what a sentence is, of course. A sentence 
is made up of some words which say something. Now, I 
am going to give you three words, and you must make up 
a sentence that has ^all three words in it. The three 
words are — boy, ball, river. Go ahead and make up a 
sentence that has all three words in it.’ 

The answer must be given orally. Similarly with the 
other sets of words, but with these sets use the shorter 
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formula: ‘Now make up a sentence having the words 
in it.’ 

If the instructions are not comprehended repeat them 
once again, but never change the formula in any way. 

If it is found that the child is labouring under the mis- 
apprehension that the sentence is to be made up only with 
these three words and that no other words are to be used, 


say, 

‘The three words must 
words, so that all of them 
sentence.* 

If the boy thinks that the 


be put with some other 
together will make up a 

three words are to be used 


in three sentences, say, , 

‘No. Make only one sentence using all three words. 

To be regarded as plus, (i) the sentence must be a simple 
sentence, and (ii) it must make good sense and should 
contain no absurdity. 


Remarks. Binet’s procedure is to give only one tnal 
with the words — Paris, river, fortune. He also requires 
a written response, and this makes the test a little harder, 
locating it in year X. We have followed Terman s pro- 
cedure of giving three trials with three different sets o 
words and requiring an oral response. This procedure is 
certainly better than Binet’s and leaves less to mere ch^ce. 
With this procedure the test is well suited to year IX as 
was found by Terman also. In the third set of words 
we have replaced ‘desert’ by ‘trees’ as it was found that 
Indian children have generally no knowledge of deserts. 

In scoring the responses, we have not met with I e 
difficulties mentioned by Terman or Burt in the Eng is 
construction of sentences. Terman has allowed a com 
pound sentence with two distinct ideas as plus for year 

IX. Burt has allowed two distinct ideas as plus for year 

X. Our responses show that only one simple 

with one idea is easy enough for year IX. With mg is 
sentences such responses would be hard enough or yea 


198 


MEASURING INTELLIGENCE 


X or XI. As regards the second requirement of the 
sentence, that is containing no absurdity, we also met 
with no serious difficulty in scoring. The children who 
gave correct responses from the point of view of sentence 
structure generally gave sensible sentences. 

Burt says:t ‘A set of sentences in which the thought 
is well co-ordinated into a unitary story or description, 
passes (that is for year IX, which requires one idea or 
sentence). “London is a big place. It has a river in it. 
And many people come there to make money.” ’ We have 
distinctly disallowed this. Nor have we found the neces- 
sity of scoring this plus with the formula we have used. 
Binet allows an absurdity in the sentences, but not Terman. 
We have found that this makes no difference in the score 
since, as said above, when the first condition is satisfied 
the second is invariably so. 

This test is a very valuable one. It is of the general 
type of ‘ completion ’ tests. For success in it, the associa- 
tions formed by children of each of these words with other 
ideas must be very rich, so that when three words are 
uttered, the children can join them into one coherent 
idea with the help of these preformed associations. A 
more intelligent child has always keener observation and 
forms a greater number of such associations. 


IX, 5. Reading and Report: {6 facts: 5 errors: 

1 minute.) 


See Vlir, 6. 


TEXT AND PROCEDURE 


IX, 6. Free Association, 35 words in 3 minutes. 
{Record every half-minute score separately.) 



TEXT AND PROCEDURE 


‘Now, I want to see how many different words you 
can name in 3 minutes. When I say “ready”, you must 


^ Cyril Burt, Mental and Scholastic Tests, p. 52. 
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begin and name the words as fast as you can, and I will 
coLt them. Do you understand? Be sure to do your 
best, and remember that just any words w,ll_ do hke 
“clouds”, “dogs”, “chair”, “happy , come , go . 

The ’instructions may be repeated once again if they are 
not understood. But generally there is no necessity for 

““do not disconcert the child by staring at him. Keep 
vour eye away from him or on your record sheet. Record 
[he wo^rds verbatim if possible, but if there is no assistant 
tMs^s generally not possible. It is interesting to reco d 

at least the class of words given, such as 

abstract ideas, verbs, adjectives, and so on. Repetitions 

should not be counted. c^ronds and 

If the child stops altogether, wait for 15 secon 

ahead as fast as you can. Any words will do ’ 
Ke^ on urging like this if the child stops for more than 

''some'’‘‘children begin to give sentences or to count; 

‘’’""‘Co’unting (or sentences) is not allowed. You must 

"%To;:rn:r:rtnot — ^ mythological names 
may be allowed. 

n Lo ThiQ i*; a test which was found to be most 

-^^d i/" r 

Whtle even many normal adults could not pass in this test 

li-^t-rf^m JaTou'nl SSrfven^^r ^ atlt' 
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XIV, should be scored plus only in this test in year XVI. 
For these reasons, the test is relegated to the class of 
alternative tests and is located in year XVI. For interest- 
ing comparison, the actual number of words given by all 
children above the level of seven years of age was 
recorded and the mean and median scores of children of 
the several chronological ages, were found out. The 
following table gives the mean and median scores at the 
several ages. 


Chronological 

age 

Number of 
children 

Mean 
score 
in 3 m. 


Remarks 

7 to 8 

Years 

22 

35 

35 

Low score in 

8 to 9 

>1 

50 

38 

37-5 

tenth year 

9 to 10 

9f 

61 

34 

30 

1 

probably 
due to 

detained 
children in 

10 to 11 

» 

86 

42 

40 

Primary IV. 

11 to 12 

If 

75 

43 

40 


12 to 13 

M 

70 

48 

47 

Note that 

13 to 14 

It 

59 

55 

56 

there is 

14 to 15 

II 

36 

52 

48 

practically 

15 to 16 

It 

26 

56 

53 

no rise above 

16 to 17 

11 

28 

52 

48 

the 14 year 

17 to 18 

t> 

13 

54 

48 

level. 

18 to 20 

>1 

20 

58 

60 



It was thus found that the normal score for age IX 
was 35, and that for ‘ very superior adult ’ was 80. At 
these two extremes, the test is more reliable than at year 
XVI. Now and then a child is found who sits silently 
throughout the three minutes although encouraged several 
times to give words. Sometimes a child gives three 
or four words and then goes on repeating these same words 
several times, at the same time appearing to make an effort 
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to find new ones. This is an interesting form of stereotypy 

'“men th™'’t^d”elfd7v?rgem" pled of association revealed 

environment of eastern children is ‘ ^,1' 

The western child is surrounded by men and objects that 
are m^vin. fast and is forced constantly to thmk and 
react to these very speedily so that quick thinking, an 
the speedy movement of associated ideas m the mm 
.rlw'^^to a habit with him. On the contrary the 

Environment of an eastern child being very ^ 

no necessity for him to think speedily at J^e *an 
thine is also to be seen in Indian schools. The teacne 

neveE pay regard to the cultivation of speed m work and 

the children go on at their own snail s pace. In ic s c 
‘tl:: schoomo^y lazily plods along in tune wdh the sur- 
rounding moving objects, ‘he slow-moymg carb^ the 

leisurely cowboy and so on. Of course, i 

Ireater Indian cities, life is very much quicker but the 

population of our cities, as compared to the 
hiifon is like a drop in the ocean. So the speed of work 
of our general population is very much slower, and speedy 
worm^eans a speLlily thinking mind. The lesson we ^ 
to learn from this for our educational system, is to devise 
wavs and means to cultivate speed in our school work. This 
need is all the more urgent on account of our slow ^nviro 
mcnls Our arithmetical problems and other P“^ces o 
school work may be timed and the normal speed of accom- 
lishing these pieces may be determined and children trame 
1 " ihis soced Only by such methods can we hope 

: 're^d a fEndtmema.'^ diet in our educational and 

• 1 The writer for some time tried a method 

S’“ k— 3 
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which were arranaed on the master’s table in order of 
precedence. The books were then marked in such a way, 
that the earlier children got more marks. For exampl^ 
the first boy if his work was right got 10 marks, the second 
and the third got 9 marks, the fourth and the fifth got 8 
marks and so on. This enlivened the children very much 
and after a short time the children understood the value of 
quick working. This is mentioned only as an example of 
how teachers may devise small class-room methods to 
attain the object in view. 

The habit of rapid thinking is certainly an important 
factor for success in this test. Some psychologists have 
thought that the surrounding objects afford clues to words 
and require children to close their eyes during the test. 
Far from helping the children, the presence of a number of 
objects is a hindrance in the way of selecting words quickly. 
It was observed again and again, that though a child began 
namingoneor two surrounding objects he could not proceed. 
When he named a table or a cupboard he seemed to exhaust 
the objects around him. Nor could he see that the drawers 
or ‘handles’ or ‘books’ (in the cupboard) were new 
words. After giving only one or two names of surrounding 
objects he usually fell back on his mental resources and 
began to give words from his imagination. What Binet 
has said about absent objects applies equally well to 
present objects. He says : i ‘ Little children exhaust an 
idea in naming it. They say, for example, “hat and then 
pass on to another word without noticing that hats differ 
in colour, in form, have various parts, different uses and 
accessories, and that in enumerating all these they could 
find a large number of words.’ There is therefore no 
point in making children close their eyes which, in the case 
of some children, being unusual, even disconcerts them 
and obstructs their thought processes. The room in which 
children are tested may, if so desired, be as bare as possible. 


* Quoted from Terman, The Measurement of Intelligence, p. 273. 
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as Terman advises ; but even this is found to be -nec^ 

The fact that, though a good many 

of identical objects, some ,xcellent illustration of the 

and others hardly any - an _excdl^^^^^^ 

fact that the same physica abililv and equip- 

different forms ° ‘‘'.^^sTeht of he'^sLe flowL 

ment of the observers. Thus the s.gm^^ ^ 

may ssthetic shape to an artist or may 

stamens or pistil to a hotamsT problem is to 

The most intelligent way of ““li g 

give the names of objects, or par Jj ^ child gives the 

The object that is named. "jch L -branches’, 

word - tree- and then "^'""\''\P;^T‘^bTects as ociated with 
•leaves’, ‘flowers’, or so on. Such 

the given word, such as . jP ^.^ry few children, 

an intelligent "’"‘hod is followed^by^ ve^ry 

Only "houl two or ’ children named an object 

testing did this. The maj y^^^ associated with the given 

and then gave one or bj pjccts more distantly 

word and passed on to tmnK oi uuj 

l^nd pr" ious';^ formed 

““ uct^L am'two, (1) richness and vanity "f 
made associations tvith -"imon wo^ds .^-d (2)J^ , 

aprrt''from"thrs"p°overty of mental associations, there arc 
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certain other factors which cause failure in this test even 
with some intelligent subjects. Some children fail owing 
to their very emotional nature; they are too shy or nervous. 
In fact, shyness plays a greater role in this test than in any 
other. Some intelligent children get the impression that 
they are to give very difficult or out of the way words. 
Hence they waste time in finding these. A few are led away 
by verbal associations of similarity of sound, and begin 
to give words rhyming with the given words, although they 
arc warned against it. This occurs more particularly 
when the test of finding rhymes is given before this test. 

Children who are talkative succeed with this test better 
than thoughtful but more reticent children, although the 
former may be far less intelligent than the latter. Some 
children are given to hasty work and hasty replies. Such 
children fail in some other tests merely on account of their 
haste but these get a counterbalancing advantage in this 
test. From this point of view, the test deserves a place 
in this scale since some children who undeservedly lose 
in some of the other tests merely from their over-haste, 
justly get some advantage in this test. 

The rate at which words are given does not remain con- 
stant. Usually the number of words given in the first half 
minute is larger and they fall off gradually towards the end 
of the period. The average number of words given by 
10 year old children in the successive half-minute periods 
is as follows: 

Half-minute periods 

1st 2nd 3rd 4th 5th 6th 

Bombay-Kamaiak .. 10 6-2 5 4-8 4 3-8 

Stanford revision .. 18 12-5 10-5 9 8*5 7 

London revision .. 19'3 13-4 10-3 8‘5 7’3 6-6 

Burt’s figures however are obtained in a slightly different 
way. They are the average number of words in the suc- 
cessive half-minutes given by children who pass in the test. 
Further the average age of Terman’s group seems to be 
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10 years, that of Burt’s group 9-5 years, while in the present 
study it is 9-5 years. 

The corresponding average scores in the successive 
half-minute periods in the present revision for adolescents 
of fifteen and sixteen years of age are as follows : 


Average age 144 years 
Average age 154 years 


Half-minute periods 
1st 2nd 3rd 4th 5th 6th 

16 9 8 7 6 6 

17-7 10-6 8-5 7 5-8 6-4 


For comparing simply the speed of association in differ- 
ent half-minutes it is better to work out the percentages of 
words given in these half-minute periods. They are: 


Bombay-Kamatak 
Stanford revision (Ter- 
man) 

London revision (Burt) . . 


1st 

2nd 

3rd 

29-6 

18-3 

14 8 

27-5 

191 

16 

29-5 

20-5 

15-7 


4th 

5th 

6th 

14 2 

11-8 

112 

137 

13 

10-7 

13 

11-2 

101 


It will be seen that the biggest drop in all the revisions 
is after the first half-minute. There is no warming up 

*^^Lastly some of the very backward children give sentences 
instead of words, even though they have been told to give 
words and not sentences. This seems to suggest that the 
units of ideas arc sentences and not words. When a child 
thinks of a horse, can he get an image of the horse simply, 
or does he imagine things in some such form as ‘this 
horse is black’, ‘a horse is yoked to a tonga . I 
saw a horse in the bazaar’? There are very strong reasons 
to suppose that the latter form is the unitary form of our 
ideas, though we may not be sufficiently trained in the use 
of language to express these ideas m the form of sentences. 
The subject is one which requires exhaustive study. 
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IX Alternative. Vocabulary, twenty words. {Equivalent to 
7,200 out of 36,000 words of Marathi language’, or to 
5,600 out of 28,000 words of Kanarese language.) 

TEXT AND PROCEDURE 

Place the card of printed words before the child, and 

‘I want to find out how many words you know. 
Listen and when I say a word, you tell me what it means. 
‘What is an orange?’ ^ 

‘What is a bonfire?’ 

‘Roar. What does roar mean? ’ 

If the child hesitates being diffident about giving a proper 

definition, say a little encouragingly, 

‘ You know what a bonfire is. Y ou have seen a bonnre. 

Now what is a bonfire?’ 

If the child is still silent, say further, 

‘ Just tell me in your own words : say it any way 
you please. All I want to find out is whether you know 

what a bonfire is.’ . . 

If the child’s answer is not quite satisfactory, or is im- 
perfect, say, , . , ^ 

‘Explain. I don’t understand. Explain what you 

mean.’ , 

Adhere strictly to the above formulae. Never illustrate 

the use of a word in any way, such as by using it m a sen- 
tence. Rigid definitions are not expected from children. 
Sometimes" in giving meanings even a change of part of 
speech is allowed. 

Reiytarks. In assessing the definitions given by children 
great leniency needs to be shown, because the power of 
expression of children, particularly below the age of twelve 
years, is very poor. In the twelfth year they just begin 
to define abstract words correctly (see XII, 3). Hence 

1 These words are given only for the sake of illustration. The 
actual words of the vocabularies in the two Indian languages arc 
given on the vocabulary cards of these versions. 
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below this level, provided the child shows that in some 
way he knows the meaning of a word the definition should 
be scored plus. Nouns may be rendered into adjectives 
or verbs, or again in terms of long explanatory sentences 
but, so long as the correct idea is expressed, the response 

should be scored plus. . c . 

For scoring purposes, it is enough if the child defines 

the requisite number of words, for example 20 words from 
both lists together in this year. But it is interesting to find 
the total vocabulary of the child in every case. It »s done 
as follows. This list consists of 100 words selected froi^ 
small Kanarese dictionary containing about 
words. These 100 words are chosen according to a dchmte 
scheme, say the first word from every fifth page. That is, 
these 100 words are representative of the 28,000 words m 
the dictionary. Thus if a child can define only 20 words 
out of 100 (if only one side is used only 10 words are 
enough, which should be doubled), he would be able to 
define 20 per cent of the whole number of words in the 
dictionary; that is, his total vocabulary according to the 
law of chance is 5,600 words. The 

from which the list is made up consists of 36,0(W words, 
so the average Marathi vocabulary of a child of 9 years is 
7,200 words. Strangely, the average number of words 
defined by Kanarese and Marathi children in the several 
ages came very nearly to the same figure. So we have re- 
tained the same figure for both Kanarese and Marathi 
children for all the ages. The following Uble gives the 
mean and median scores of Kanarese and Marathi children 

Above 

9 10 12 14 16 16 

23 25 31 37 45 52 

23 25 30 38 46 52 

20 25 31 49 49 50 

19 25 27 48 46 51 


separately 

in the several years: 



Age next birth-day 

8 


r Mean 

20 

Kanarese 

^ Median 

20 


( Mean 

14 

Marathi 

) 

(. Median 

13 
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The ‘ vocabulary ’ test should not be given unless the 
mother tongue and the language learnt by children in 
the school are the same. In Kanarese districts quite a 
number of chUdren has Marathi as their mother ton^e 
and learn Kanarese in schools and vice versa in Marathi 
districts bordering on Karnatak. In such cases, it has 
been found doubtful which of the two languages a child 
knows better. Hence the test has been standardi^d only 
on children whose mother tongue and school language 
coincide. Contrary to expectation the test has been found 
to be a very good test of intelligence. One might have 
thought that the test depended a good deal on schooUng, 
but it is not so. The correlation of this test with mental 
age as determined by the scale as a whole is 0*89. Just 
as an intelligent child picks up from his environment 
more knowledge than a duller one of the same age, so also 
he picks up more words from the language. Thus a wider 
vocabulary means wider knowledge and higher inteUigence, 


Chapter XV 

tests for year X 

X, 1. Arranging Five Weights. (2 trials of 3 correct.) 

TEXT AND PROCEDURE 

Use five piU-boxes 1} inches or a Uttle less in diameter, 
all identical in appearance and load them with lead foil 
or lead shot untLl^hey weigh 3, 6. 9. 12 and 15 grams 
respectively. The contents should be properly m 

couon wool and should not rattle. The ead °r foil 
should be as far as possible in the very centre_ Mark these 
boxes on the under surface by letters like P, S, Y, C, , 
so that after the child has arranged the boxes, the examiner 
can silently turn them over and check arrangemenh 
Place these boxes on the table in an irregular fashion before 

** ^thesT boxes. They all look alike, don’t they? 
But they are not alike. Some of them ate heavy, some arc 
not quite so heavy, and some are sbll lighter No two weigh 
the same. Now, I want you to find the heaviest one and 
place it here. Then find the one that is just a little lighter 
Ld put it here. Then put the next lighter one here, and 
the n^ext lighter one here, and the lightest of all at this 
end (pointing each time at the appropriate spot). Do 

“Rem^mto now, that no two weights arc the same 
Find the heaviest one and put it here, the next heaviest 
here, and lighter, lighter until you have the very lightest 

here. Ready, go ahead. chorter 

Note that the instructions arc repeated with a shorter 

formula. This is always necessary. 
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If the child stiU does not ““derstand rep^t the whole of 
the instructions once again. No further help should be 
civen The chUd should not be shown how to weigh the 
Ces in his hand; finding out the correct procedure is 

children get the impression that the Pf 

should be done as quickly as possible; o*"* 

time and check their first arrangement. For uniformity 

after the first arrangement, it is better to say, 

* See again if you have placed them properly. 

Remarks. Always record the order in which the child 
places the ‘boxes. According to Weber’s 
^th which the differences between successive weight boxes 
are distinguished should be in ascending order begmmng 
from the end of greatest weight, the hardest different to 
distinguish being that between 15 and 12 grams and the 
easiest one that between 6 and 3 grams. On referrmg to 
the actual statistics we find that the percentages of pasMS 
in estimating the differences between the successive pairs 


are: 


Difference between 15 and 12 grams 

12 „ 9 

9 6 

6 .. 3 








99 


77% 

91% 

94% 

86 % 


This is a corroboration of the truth of Weber s law. The 
slight fall in percentage in the last pair appears to be due 
to the fact that the lightest weights are so light that it is 
difficult even to feel their weight on the hands. 

This is not merely a test of sensory discrimination, it 
it were it would, probably, be of less value as a test of in- 
telligence; for, as has been observed already, even lower 

1 After this formula there is sometimes the chance of a cor^t 
arrangement being spoUed, but we are unable to help th^^ Ihe 
formula is to be given in all cases. Tcrman e.xpreMly disallows this 
last step, though some other workers have allowed it. 
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animals sometimes have greater sensory discnmnation 
than man. Binet calls it a test of ‘ sensorial intellipnce . 

The test requires in the first place proper comprehension 
of the instructions; in fact, this is an important factor in 
the proper solution of the problem. We have therefore 
always insisted on laying down accurate 

the instructions. The wording of the test should not be 
changed even in the slightest degree. The 
the i^tructions are given, the proper 

phonetic sounds, the emphasis on keywords the number 
of repetitions of the instructions, should all be ^arefu y 
laid down. In comprehending the instructions the children 
are required to visualize the several items of performance 
contained in the text of instructions, keep them m mind 
till all the items are given, weave them together so as 
form one whole, and decide upon the goal to be 
After the goal to be reached is discovered a great effort of 
attention is required to keep it in mind until the several 
Ljustments and adaptations, that are required to reach the 

^*^Thirtest^h^one of the most interesting tests from the 
chUdJL’s point of view. It is a test which requires some 
doinR on the part of children. Children are fonder of doing 
concrete things than of listening to things or thinking in 
the aSract. She test, therefore, serves as a great relief 
when given after a good many other tests that require 

abstract thinking. If it is given at the ^ 

the child’s interest and he takes to testing more kindly after 
wards. The correlation of the test with mental ag 

however is not very high. It is 0-57. 

Note down any peculiarities in the performanM. Intc - 

Ueent children lift the weights and balance them by a slight 
nfovement up and down in the hand, sometimes succes- 
sively in the same hand, sometimes simultaneously in the 
two hands. The former method is the better of 
Backward or younger children often lift two or all of I ic 
boxes together in the same hand. Another point 
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which backward children generally fail is in grasping the 
idea of arranging the weights in descending order of weight. 

Xy 2. Repeating Twenty to Twenty-two Syllables. {1 out 

of 3 : or 2 with 1 error each.) 

TEXT AND PROCEDURE 

(fl) ‘ The apple tree makes a cool pleasant shade on the 
ground where the children are playing.’ ^ 

(Zj) ‘ It is nearly half-past one o’clock ; the house is very 
quiet and the cat has gone to sleep.’ 

(c) ‘In summer the days are very warm and fine; in 
winter it snows and I am cold.’ 

Procedure same as in VII, 1. 


Remarks. It is interesting to note how the memory for 
syllables increases with age. The following table gives this 
comparison : 


Age in years 

No. of sylla- 
bles given 

Increase in 
age in years 

Increase in 
syllables 
given 

Increase per 
^ea^ 

ill 1 

1 

7 




IV 

13 

1 

6 

6 

VH 

18 

3 

5 

1-7 

X 

22 

3 

4 

13 

XIX 

30 

9 

$ 

s 

•9 


The increase per year in the number of syllables given 
steadily decreases as the child advances in years. Compare 
the increase in the number of digits given as age increases 
(see p. 134). 

^ The Kanarese and Marathi versions are not mere translations, 
but the number of syllables is kept the same. 
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X S. Naming the Months. {20 seconds: 2 error in 

naming. 2 checks of 3 correct.) 

TEXT AND procedure 

‘Name all the months of the year.’^ 

‘What month comes before April?* 

‘What month comes before July?* 

‘What month comes before November? 

Ask these questions straight away and give no other help, 
even to start him off with any one month. The child may 
start with any month provided he completes the cycle. 

Keep a relord of the time from the moment the chi d 
names the first month. Sometimes even intelhgent 
ma™ not recollect the name of the first month at once and 
may waste a good deal of time. 

Remarks. See Remarks under VII, 4, on time orienta- 

“°-niis test is criticized on the score that it depends a 
good deal on schooling or training. But ‘‘^ nne thing 
to know the months by rote and quite another thing to 
havf til orientation of this order. The checks m part- 
cular and the test X, alternative 2, go “^^ow whether this 
much time orientation has appeared. On the whole, tne 
test has served its purpose well and there is not much weig t 

in the criticism. 

y 4. Drawing Designs from Memory. (I correct, I half- 
’ correct. Expose 10 seconds.) 

TEXT AND PROCEDURE 

Before cxDOsinc the card say to the child, 

•This card has two drawings on it. I am going to show 
them to you for ten seconds, then I will take the card away 
and let you draw from memory what you have seen. 
Exlmine^oth drawings carefully and remember that you 

have only ten seconds. 
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Provide the child with paper and pencil and then expose 
the card for ten seconds, taking care that the card is pre- 
sented to him in the right position, with the Greek key 
pattern to his left and the truncated pyramid to his right. 
After ten seconds quickly remove the card out of sight and 
cover it up or insert it in the packet, so that there is no 
temptation on the part of the child to cast his glance in that 
direction. Let the child begin to draw as soon as possible 
after the card is removed. The drawings on the scoring 
card will help the examiner to mark each diagram correct, 
half-correct or wrong. The following hints will be found 
useful in scoring. 

Correct: The peculiarities of the drawings as regards 
right angles, the different individual parts and eccentricity 
of the inner rectangle are all correctly reproduced. ^ The 
drawing need not be neatly drawn from the artistic point of 
view nor the straight lines perfectly drawn. One of the 
rectangles in the truncated pyramid diagram may be drawn 
square or one of the top squares in the Greek key pattern 
may be turned outside. The eccentricity in the truncated 
pyramid may be shown in any direction. The whole 
diagram may be inverted if otherwise perfectly correct. 

Half-correct: The drawings are generally correct, but 
some (only one) important peculiarity may be wrongly 
drawn or not drawn at all, for example eccentricity is not 
shown at all ; both rectangles are drawn as square or vertical 
rectangles in the truncated pyramid ; angles are rounded off 
instead of being drawn square ; the turns in the Greek key 
pattern are drawn sometimes less sometimes more in 
number. 

Failure: When the figure is incorrectly drawn as regards 
more than one of the essential peculiarities. 

Remarks. It is difficult to lay down exactly in words 
what constitutes a success, a half-success, or a failure. The 
sample drawings shown on the scoring cards will be a great 
help. Burt has attempted to analyze the errors and lay 
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^•A «/Uirh he shows as success! ul wiu nave lu 
rr h^tf^orr^t according to the above instructions, 
"rdingto Clt!The ch.lf factors required for success 

‘ nJ.'’‘^s‘''Vh/chiM\t°« nratf^hfs auention on 
the Lwings. fix the visual ;^^^'\“d“fheTr“relat"e 

:r^f "Ther“is‘'rothe'r important factor, -hich intelUpent 

liiiisil 

slBi3SiiiFi5 

analyzed and remembere 

-- ^ -is 

kind, even though ^ remembered also that the t.me 

Er=i.t =rrp£ rrs-r. ::r; 

1 Cvril Burt. Mental and Scholastic Tests, pp^ 53-55. 

» Terman, The Measurement of Intelligence, p- 
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than failures on the truncated pyramid pattern. This is 
probably due to the fact that the figure on the left hand 
receives our greater attention, because as a result of our 
reading habits it is examined first. Terman reversed the 
position and found that the failures were almost equally 
divided between the two. The more diflBcult figure was 
placed to the left and secured greater attention. Our statis- 
tics agree with Terman’s and show that the failures on the 
Greek key pattern are almost exactly equal to the failures 
on the truncated pyramid pattern. A good many children, 
however, drew the second figure first, though it was placed 
to the right in the original. This is probably because they 
thought it easier and they could attempt it first. 

Binet (1911), Terman and Burt all agree in placing this 
test in year X. Our statistics also do the same. 


Xy 5. Finding Rhymes. (3 rhymes for each word. 1 
minute for each part. 2 out of 3 correct). 

TEXT AND PROCEDURE 

Say, 

‘You know what a rhyme is, of course. A rhyme is a 
word that sounds like another word. Two words rhyme if 
they end in the same sound, understand? Take the two 
words “ hat ” and “ cat ”. They sound alike and so they 
make a rhyme. “ Hat ”, ” rat ”, “ cat ”, ” bat ” all rhyme 
with one another. Now, I am going to give you a word, 
and you will have one minute to find as many words as you 
can that rhyme with it. The word is “day”. Name all 
the words you can think of, that rhyme with “day”.* 

If the child begins to give words without meaning, say, 

‘The words you give must have meaning.* 

If the child fails with this, give three words that rhyme 
with ‘day’ and say, 

‘All these sound alike with “day”. Do you under- 
stand?* 
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Proceed further after this, or directly after the child has 

given correct rhymes with the first, as follows * 

^ ‘Now you have another minute to name all the words 

you can think of, that rhyme with “mill”.’ 

Similarly with the third word ‘spring . 

If the child gives words that have no nasal sound, say, 

*I want words with a nasal sound. 

Scoring should be done liberally taking as correct P^per 
names anVnegative terms formed by adding a prefix to the 
given word, provided they rhyme properly. 

Remarks Binet’s procedure of giving this test, as also 

thft of Bur't, seems to be much harder 
is Terman’s, Binet gives ortly one word requires three 
rhvmes In the present procedure three trials are pven 
renting hree rh^es for each, of which two have to be 
cXct Again Binet’s word is trisyllabic and Bur s 

borate than Binefs. This seems to be Pon^hle for the 
wide divergence in the location of the test. B net (ly i ) 
rocate" it [n year XV. Burt in year XII. Terman in year IX. 

while the nrcsent revision places it in year A. 

-;^^e tf " found to be a very good test of ■n«e'hg-“ 

and it satisfies very well all ‘h*^ ‘^3 

correlation with mental age as 

a whole is 0-78, and the percentage of passes in the test 
from vear to year shows a fine rising curve. 1 sycholo- 

gically the test requires the child to fix the goal 
• -A nnaer the guiding force of this goal to find 

othTwords of similar sound by a trial 

After a word is found, it must bo compared with the given 
tovd. the memory of which is also firmly retained and 
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child sees whether the new word satisfies the conditions 
laid down. This is no mean task for the associative 
powers of the mind. A little remissness in any of these 
essential requirements results in failure. Backward 
children either fail to keep the goal fixed in mind, or to 
remember the given word, or to awaken their powers of 
memory by which the whole store of vocabulary is searched 
for similar words by the method of trial and error or of 
verbal associations, or finally in the power of self-criticism. 
Thus when the word ‘hill’ is given the child makes words 
like ‘fill’, ‘riir, ‘bill’, and sees which of these words are in 
his vocabulary. The mind of a backward child works like 
that of a normal child in a sleepy condition. The mind 
is dissociated and cannot bold together all the conditions 
laid down in the problem. One or more of these slip out 
and hence the solution is incorrect. 

X, 6. Reading and Report. {8 facts: 2 errors: 40 

seconds.) 

TEXT AND PROCEDURE 

See VIII. 6. 

Remarks. Terman allows 35 seconds for reading, while 
we have allowed 40 seconds. But Terman’s English passage 
contains 68 syllables, while our Kanarese passage contains 
134 syllables and the Marathi passage 116 syllables. 

A', Alternative I. Vocabulary, twenty-five words. 

TEXT AND PROCEDURE 

See IX, Alternative test. 

X, Alternative 2. Giving Month and Year. {Both correct.) 

TEXT AND PROCEDURE 

‘What month is it?* 

‘What year is it?’ 
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The name 
the number. 


of the month must be given, and nm simply 
and the year— both according to the Christian 


calendar. 

See VII, Alternative test. 
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TESTS FOR YEAR XII 

Xlly 1. Detecting Absurdities. {3 out of 5. ^ minute 
each. After 5 seconds read a second time.) 

TEXT AND PROCEDURE 

Secure the child’s attention and say, 

T am going to read a sentence which has something 
foolish in it, some nonsense. I want you to listen carefully 
and tell me what is foolish about it.’ 

Then read each of the following twice, as stated above, 
emphasizing the key words: 

(a) ‘A man said, ‘T know a road from my house to 
the town, which is downhill all the way to the town and 
downhill all the way back home 
‘What is foolish about that?’ 

If the child’s answer is not clear say again, 

‘I am not sure that I know what you mean. Explain 
what you mean. Tell me what is foolish in the sentence 
I read?’ Similarly the rest. 

{b) ‘An engine driver said that the more carriages he 
had on his train the faster he could go.* 

(c) ‘ Yesterday the police found the body of a girl cut 
into eighteen pieces. They believe that she killed herself.’ 

Sometimes children say this is foolish because nobody 
kills herself. Then say, ‘She might have been tired of life 
and might have thought of killing herself.’ 

{d) ‘There was a railway accident yesterday, but it 
was not very serious. Only 48 people were killed.’ 

(e) ‘A bicycle rider being thrown from his bicycle in 
an accident, struck his head against a stone and was 
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instantly killed. They picked him up and carried him to 
the hospital, and they do not think he will get well again. 

Any sensible answers are correct. 

Remarks. Of the five sub-tests in this test three are 
Binet’s, namely, (c), (d) and (e). The first two are subsu- 
tuted by Terman for Binet’s two sub-tests which are as 


follows: 

(1) ‘I have three brothers — Jack, Tom and myself. 

‘What is silly in that?’ 

(2) ‘A man once said: “If 1 should ever grow desperate 
and kill myself, 1 shall not choose a Friday to do it on ; for 
Friday is an unlucky day, and would bring me bad luck. 

‘ What is foolish in what the man said?’ ' 

These two appear to be slightly harder than Terman’s. 
The difficulties in these tests pointed out by Terman do 
not exist in Indian languages, but we have preferred to 
retain Terman’s selections. Terman, however requires 
four to be correct out of five, while Binet would require 
only three out of five. The latter procedure is be ter and 
with this procedure we found that the test is suitable for 
year XII, that is, about 40 per cent of children between 0 
Ld 12 years of age and 74 per cent of ‘hose between 12 
and 14 years pass it. With German s procedure, that is 
on the basis of four out of five, the test is found to be ha d 
enough for year XIV in which 53 per cent are found to 

pass the test. . . . . •. 

The test is one of the best tests in ‘he senes in that t 

hardly requires any schooUng or training and <^h.ldren of ‘his 

aee with common sense or ‘mother wit can easily pass it. 

if correlates very highly with the inental age as determined 

bv the test as a whole, the correlation being nearly U v. 

uMquirrs on the part of the child the ability to 


1 Cyril Burt. Mental and Scholastic Tests, pp. 56 and 57. which give 
Binet *s tests adapted for London Children. 
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the items given and find out the logical incon^ty between 
the several items. For this of course the child must have 
acquired a previous knowledge of certain facts, such as the 
slope of a road and the apperceptive mass connected with 
it obtained by actually walking over such roads; or the 
experience that a heavier vehicle is harder to pull and 
moves with less velocity and so on. The greater the number 
of items to be reconciled and the less organized the acquisi- 
tion of previous experience, the more difficult the test 
The logical incongruity assumes various forms in the differ- 
ent sub-tests. In the first the child is required to know ail 
the properties of a sloping road, such as that walking down 
it is easier than walking up, water flows down such a road 
and not up and hence to reason that the same road 
cannot be downhill both ways. For the second problem, 
the child is required to have possessed kinaesthetic memories 
of heavy and light carriages. The child in various ways 
in his childhood gets experience in drawing toy carts or 
other loads and preserves these memories in his nervous 
system connected with the muscles that are used in dragging 
such loads. Such kinaesthetic memories now help the 
child to reason that a heavier train cannot move faster 
than a lighter one. In the third problem, the child has to 
visualize the girl cutting herself into eighteen pieces and to 
bring into proximity with this his knowledge that a living 
thing dies immediately it is cut into two pieces and being 
unable to do anything further cannot cut itself again. In 
the fourth problem, the visualization is also very important 
but more difficult. The child must create a mental picture 
of a train that is derailed or some such thing and of forty- 
eight people that are dead. Then only the child sees the 
gravity of the situation. In the fifth also very much the 
same kind of visualization is necessary. The child’s 
attention must be focussed on the picture of the cyclist 
dying on the spot. Then only can he find the incongruity 
of this statement with those that follow. 
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Xlly 2, Construction Puzzle. {Healy and Fernald, 3 times 

in 5 minutes.) 

TEXT AND PROCEDURE 



The above is a drawing of the dimensions of the 
form-board with the several pieces fitted into it. It can be 
Sv made by a careful carpenter. It is an open rectangu- 
larbox whose external dimensions are 3^ in.x4| in.x i in. 
deep while inside it measures 3 in.x4in.xi in deep. 

Thi^wood pieces that fit in are i fin 

in number. Their dimensions are 3x1 A m., 2i X 1 m., 

^Vilci-ihe^aVi^ym'e^ol^tfrorm-boardo^^^^^ 

front of the child with the longer side nearest to him. 


I Tcrman places it with the shorter side nearest to him. 
both arc alike in the results. 


Apparently 
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Put all the smaller pieces in a heap before him a litde further 
away than the frame. The smaller blocks fitted in in their 
proper position should not be seen by the child. Then say 

to the child, , 

‘ I want you to fit in these blocks m this frame as quickly 

as possible. If you do it rightly they will all fit m and 

there will be no space left over. Go ahead.* 

For a plus he must do it three times in a total time ot 

five minutes. 

Remarks. It is very interesting to observe children per- 
forming this feat. Intelligent children do it with a proper 
understanding of space relations. Backward children 
cannot project their imagination even slightly, and proceed 
with the performance till the last move, even though, 
obviously, success by these moves is impossible; or they 
put the first piece in such a way that a small gap is left at 
its side, where obviously no other piece could go ; or again 
they try to insert a broad piece in a much narrower space 
and go on trying to force it in though it is quite clear that 
it cannot go in. There is always an element of trial and 
error in the performance of both intelligent and backward 
children, but in the case of intelligent children there is more 
insight and less trial and error while in that of the backward 
there is more of trial and error and less of insight. 

This test is quite apart from other tests in that it requires 
no linguistic ability and depends only on the ability of 
manipulation. It is therefore a very good test as a change. 
Terman says: ‘The test has a lower correlation with in- 
telligence than most of the other tests of the scale.* Our 
finding however is quite the reverse. It has a very high 
correlation with mental age as determined by the scale as 
a whole, namely 0-85, and it shows a steady rise in the 
percentage of passes from year to year. We have never 
found a very backward or a very young child succeeding 
in it by virtue of mere trial and error in the specified time, 
nor have we found any very intelligent child failing in it. 
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On the contrary it is a test in which children take very 
great interest, as intelligent doing is always better liked by 
children than mere verbal reproduction or abstract thinking. 
Any one who has studied Kohler’s experiments on apes 
will easily see how even simple acts, which appear very 
simple to us, require very great insight and cannot possibly 
be performed merely by the method of trial and error.i 
Terman says nothing of doing the performance as quickly 
as possible, but it appears to be better to tell the child what 
exactly is expected of him, without making him nervous by 
unnecessarily hurrying during the performance itself. 

A'//, 3. Defining Abstract Words, {3 out of 5. / minute 

each to start definition.) 

TEXT AND PROCEDURE 


The words are: 

(1) Pity, (2) Revenge, (3) Charity, (4) Envy, (5) In- 
justice. Say, 

‘ What is pity?’ 

‘What do we mean by pity?' 

If the child answers in terms of the given word itself as 

‘pity means to pity someone’, say, 

‘ Yes, but what does it mean to pity someone ? ’ 

Logical definitions are not required. It is enough if the 
meaning of the word is brought out by any sort of expla- 
nation or by examples. It is good to analyze what elements 
are required in the definitions in order to score them plus.2 
Pity has the idea of (i) tender feeling or helping attitude, 
(ii) when another person is in difficulty or is suffering. 


‘ See Kdhier. Menialiiy of Apes. pp. 130-3. In one instance the 
chimpanzee, when he was given two sticks which could be telescoped 
at the ends by fitting the end of one into the hollow of the other tried 
to reach the bananas by pushing one of these sticks outside the cage 
with another that he held in his hands. 

* Cyril Bun, Menial and Scholastic Tests, p. 64. 
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Revenge has the idea of (i) another person doing some 
kind of fnjury to us and (ii) our answering it with a similar 

or a greater injury, either in thought or exertion 

C^rity has the idea of (i) giving something to othere or 
showing kindness to others, (ii) when they are in need, or 

^°Vnvyh^ of (i) feeling uneasiness or dissatis- 

faction (ii) when others are in an advantageous posihon, 
have obtained some sort of material gam or superior 

'’“/Xrice has the idea of (i) one's having done something 
and (ii) another person returning some sort of punishment 
or act for it that the first act did not deserve. SonaeUmes 
the same person (i) may do or think something and (ii) may 
deny having done it or thought so. 

Remarks. Binet’s words are * kindness’, ‘justice’ and 
‘ charity ’ and he requires two correct response out ot 
three. Terman has five words, ‘pity’, ‘revenge , chanty . 
‘envy’, ‘justice’, and requires three correct r^ponses 
out of five. We have followed Terman except that we 

have substituted ‘injustice’ for ‘justice’. 

word for ‘justice’ is ^nydya\ This word unfortunate y 

is colloquially used in a sense almost the of 

justice. ^It is used in the sense of quarrel . Hence the 
word had to be discarded and the opposite word 
‘injustice’ or 'anydya' had to be used. This word has 
no ambiguity about it. Binet’s word ‘kindness has been 
discarded by many subsequent investigators. The dehni- 
tions cannot easily be scored, perhaps on account ot the 
word being too easy and incapable of being expressed in 
simpler terms. ‘Pity’, ‘revenge’, and ‘envy’ have also 
been used by other investigators and admit of easy sconng. 

The test was located by Binet (1911) in year XU, with 
a slightly different procedure as stated above, by Tern^n 
in year XII, by Burt in year XIV, by Kuhlmann in year XI. 
and by Bobertag in year XII. There is thus very great 
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uniformity in the location of the test, which speaks well 
for its value. 

A child's ability to define words can be analyzed in the 
first place into two parts : his conception of the exact 
connotation of the terms and his power of expression. The 
former depends on his logical acumen and the latter on the 
development of his linguistic ability. Both these are found 
from various kinds of tests to grow side by side with intel- 
ligence. When we examine the vocabulary of children we 
find that they pick up the names of the most common 
concrete objects first — possibly those connected with their 
own bodies or the names of the most common objects in 
their environment. Thus they learn to name their mother 
and father first, then they name their hands, eyes, nose, 
etc. (Ill, 2); then other less familiar objects in their sur- 
roundings such as cat, dog and so on. Here again there 
are two stages; the stage of recognition and the stage of 
expression. These two stages exist also in our acquisition 
of new words as we add to our vocabulary throughout life. 
For is it not within the experience of every person that 
when he meets new words in his reading he first seeks to 
know their meaning? At this stage the person cannot 
use the word. Later on as he becomes more familiar with 
the word the associative bonds between the meaning and 
the system of labial and vocal muscles and the correlative 
system of nerves w'hich are concerned with speech become 
so strong that as soon as the person intends to express a 
certain meaning those words automatically come out of 
his vocal organs. When a child learns the meaning of a 
word like 'cat' or ‘tree’ he does so after a long time. 
First he carefully studies the things which are called ‘cats’. 

It is by slow observation of the characteristics that are 
common to all cats that he comes to recognize catb. He 
commits several mistakes in the early stages. Perhaps he 
calls a puppy by the name of a ‘cat’. Then he is corrected 
and unconsciously he tries to see what further characteris- 
tics he is to add to his idea of a cat in order to exclude 
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dogs from that denomination. Thus slowly by isolating 
more and more of the abstract characteristics which are 
common to larger and larger groups of the same class of 
objects, the child is able to learn the correct application of 
terms or their use. Still greater difficulty is experienced 
with abstract terms, such as ‘charity’ or ‘revenge’. Even 
here the child learns most quickly the names of those 
abstract terms, the ideas of which come earliest within 
his experience. Thus a child would know the meaning 
of ‘truth* or ‘falsehood’ much earlier than ‘revenge’ or 
‘charity’. The child slowly studies the various acts 
which explain the abstract terms and unconsciously 
begins to generalize the use of the terms. The stand- 
ardization of such tests has brought to light various facts 
in connexion with the development of the abilities of 
children and, as the results of further standardization are 
published, our knowledge of the growth of children s 

abilities will become fuller and fuller. 

The correlation of the test with mental age as determined 

by the scale as a whole is 0-88. 

XU, 4. Repeating Five Digits Reversed. (/ out of 3. 

Read I per second.) 

TEXT AND PROCEDURE 

The series for this year is: 

3-1-8-7-9; 6-9-4-8-2; 5-2-9-6-1. 

Procedure same as VII, 3 and IX, 1. 

XIJ, 5. Interpretation of Fables {4 marks). (2 correct or 
the equivalent in half-credits, each fable correctly inter- 
preted carrying 2 marks. Time limit 2 minutes after final 
query is put.) 

TEXT AND PROCEDURE 

Say to the child, 

‘You know what a fable is? You have heard fables? 
A fable as you know is a little story, and is meant to teach 
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us a lesson. Now I am going to read a fable to you. 
Listen carefully, and when I am through I will ask you to 
tell me what lesson the fable teaches us. Ready; listen. 

(fl) ‘Hercules and the Wagoner. 

‘A man was driving along a country road, when the 
wheels suddenly sank in a deep rut. The man did nothing 
but look at the wagon and call loudly to Hercules to come 
and help him . Hercules came up, looked at the man, and 
said: “ Put your shoulder to the wheel, my man, and whip 
up your oxen.’* Then he went away and left the driver. 
‘What lesson does that teach us?’ 

If the child simply repeats the story as a great many do, 
say only once again, 

‘What do we learn from this?' 

If the child’s answer is not clear, say, 

‘What do you mean?’ or 'Explain; 1 don’t quite 
understand what you mean.’ 

Record the answer of the child verbatim and proceed to 
the next fable. 

‘Here is another fable. Listen again and tell me what 
lesson this fable teaches us.’ 

(6) ‘The Milkmaid and her Plans. 

‘A milkmaid was carrying her pail of milk on her head, 
and was thinking to herself : The money lor this milk 
will buy four hens; the hens will lay at least 100 eggs; the 
eggs will produce at least 75 chicks; and with the money 
which the chicks will bring I can buy a new dress to wear 
instead of the ragged one 1 have on. At this moment she 
looked down at herself, trying to think how she would look 
in her new dress, but as she did so, the pail of milk slipped 
from her head and dashed upon the ground. Thus all her 
imaginary schemes perished in a moment.' 

Similarly with the rest. 

(c) ‘The Fox and the Crow. 

‘A crow, having stolen a bit of meat, perched in a tree 
and held it in her beak. A fox, seeing her, wished to secure 
the meat, and spoke to the crow : “ How handsome 
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you are and I have heard that the beauty of your voice is 
equal to that of your form and feathers. Will you not sing 
for me, so that I may judge whether this is true?” The 
crow was so pleased that she opened her mouth to sing and 
dropped the meat which the fox immediately ate.’ 

{d) ‘The Farmer and the Stork. 

‘A fanner set some traps to catch cranes which had been 
eating his seed. With them he caught a stork. The stork, 
which had not really been stealing, begged the farmer to 
spare his life, saying that he was a bird of excellent character, 
that he was not at all like the cranes and that the farmer 
should have pity on him. But the farmer said, “I have 
caught you with these robbers the cranes, and you have got 
to die with them”.’ 

(e) ‘The Miller, his Son, and the Donkey. 

‘A miller and his son were driving their donkey to a 
neighbouring town to sell him. They had not gone far 
when a child saw them and cried out, ‘‘What fools those 
fellows are to be trudging along on foot when one of them 
might be riding ! ” The old man, hearing this, made his 
son get on the donkey, w'hile he himself walked. Soon they 
came upon some men. “Look,” said one of them, “see 
that lazy boy riding while his old father has to walk.” On 
hearing this the miller made his son get off. and he climbed 
upon the donkey himself. Further on they met a company 
of women, who shouted out, “Why you lazy old fellow, to 
ride along so comfortably, while your poor boy there can 
hardly keep pace by the side of you ! ” And so the good- 
natured miller took his boy up behind him and both of 
them rode. As they came to the town a citizen said to 
them, “Why, you cruel fellows ! You two are better able 
to carry the poor little donkey than he is to carry you.” 
“Very w'ell,” said the miller, “we will try.” So both of 
them jumped to the ground, got some ropes, tied the don- 
key’s legs to a pole, and tried to carry him. But as they 
crossed the bridge the donkey became frightened, kicked 
loose and fell into the stream.* 
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For a correct response, which gives the correct moral 
of the fable in general terms, give 2 marks. For responses 
which give plausible but not exact answers give half credit. 
As Terman says, these latter responses are of two kinds 
‘0) Interpretations which are stated in general terms and 
are fairly plausible, but are not exactly correct, and (2) 
those which are perfectly correct as to substance, but are 

not generalized.’ ^ ^ ^ 

An example of the first kind is, ‘If we pray to God in the 

time of difficulty, he suggests a remedy to us . 

An example of the second kind is, ‘He ought not to sit 
silent calling out loudly for help. He ought to try himself . 


Remarks. This test was first standardized by Terman 
in 1911. It is one of the best tests of intelligence as it 
requires on the part of the child a thorough compre ension 
of the story and generalization of the moral contained in it. 
The correlation of the test with mental age as determined by 
the scale as a whole is 0-94. Perhaps a little schooling might 
be a help in showing the child what a moral is and how to 
draw it Beyond that, the children are thrown entirely 

on their own resources. Again and again 

that though the children knew the story and perhaps had 

also read the moral, it did not help them at all. ey 

to put forth their best efforts anew to draw the moral and 

several times failed to do so. . 

The fable has often been used to test the delinquency of 

children. It is argued that a child who cannot draw th 

moral from a concrete situation as in the . 

be able to draw it from a social situation and hence 
not be able to guide his conduct. Thus a test a 
out dull people also sifts out delinquents. This 
however is challenged by a good many invesliga ors, \ 
say that dullness and delinquency arc by no 
comitant. However, it seems possible that fi ^ 

cases delinquency is due to the person s not mg 


* Terman, The Measuremcni of hiteUigi-nce, p. 293 
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comprehend the gravity of the situation nor to imagine the 
results of his actions, which lack of comprehension is 
certainly due to his mental retardation. To this extent 
however any test of intelligence would also be a test of 
delinquency. But there are also cases where delinquency 
is due to the environment in which the person grows up 
and the delinquent is helped by his intelligence to be an 
expert delinquent rather than to cure himself of bis delin- 
quency by the width of vision which he gets on account 
of his intelligence. 

XII, 6. Interpretation of Pictures. {3 out of 4. Time 

limit 2 minutes for each picture.) 

TEXT AND PROCEDURE 

The formula in this year is the same as in VI, 5. Use the 
pictures in the following order: (1) Railway station, (2) 
Reception at home, (3) Motor accident and (4) Domestic 
scene. 

Say to the boy or girl, 

‘What is this picture about?’ 

‘What is this picture of?’ 

Generally the same formula as in VI, 5 prompts a response 
of the interpretation type from children of this mental age. 
But, if in some cases the reply is doubtful, return a second 
time to such pictures with the new formula: 

‘Explain this picture.’ 

If the reply of the child is not clear, say, 

‘Explain what you mean.’ 

Remarks. See Remarks under VI, 5 as to what consti- 
tutes interpretation of a picture. The interpretation of the 
picture is the meaning of the picture as a whole, generally 
the one the artist intends. But the interpretation given by 
the children need not be the same; any plausible and not 
inconsistent interpretation should be scored plus. 
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The pictures we have selected agree remarkably well with 
Terman’s pictures as to difficulty of description or inter- 
pretation. Terman places the description of his pictures 
in year VII, while we put it (for our pictures) in year VI. 
Terman places interpretation of his pictures in year XII, 
and we also place ours in the same year. The selecUon of 
pictures is therefore a very important affair ; some picture 
may admit of interpretation at as high a stage as the adult 
one, while others may admit of the same as early as the 
tenth year. Hence results the great divergence in the loca- 
tion of the lest. The form of the questions is no less 
important. Spontaneous interpretations such as those 
given by our first formula would place the test a little higher 
than those obtained after specific questions such as ‘ Explain 
this picture’, ‘What is the meaning of this picture. 
Binet locates the test in year XV and Terman and Burt both 
in year XII. The correlation of the test with mental age 

is 0-84. 


Xlf, Alternative J. Vocabulary, thirty words. {Both 

in Kanarese and Marathi lists.) 

TEXT AND PROCEDURE 

Same as in IX, Alternative test. 


Xll, Alternative 2. Repeating Six Digits. (/ out of 3. 

Read one per second.) 

TEXT AND PROC'EDUKH 

The scries for this year is: 

3-7_4_8-5-9; 5-2-1-7-4-6; 4-7-1-5-8-2. 

Procedure same as in the ' digit ’ tests of previous years 
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XIJ, Alternative 3. Comprehensiony Fourth Degree. (2 
out of 3. Repeat questions after 5 seconds. Time 
^ minute.) 

TEXT AND PROCEDURE 

{a) ‘What ought you to say when someone asks your 
opinion about a person you don’t know very well?* 

{b) ‘What ought you to do before beginning something 
very important?’ 

(c) * Why should we judge a person more by his actions 
than by his words?’ 

Procedure as in VIII 3. 

Remarks. These are the three most diflBcult of the Binet 
comprehension questions. They were separated by Terman 
out of the whole lot and located in year X. We found them 
diflBcult enough for year XII, even a little too diflBcult 
here. Burt places them in year XI. The correlation of the 
test with mental age as determined by the scale as a whole 
is 0*85. 
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XIV^ 1. Induction test: Finding a Rule. (Gets rule by sixth 
folding. Unfold and show the paper to the child after 
he gives his answer to each cutting.) 

TEXT AND PROCEDURE 


Cut out small pieces from old newspapers or blank 
sheets about 6 in.x9i n. in size. Take one of these and 

say to the child, 

‘ Now watch what I do.’ 

Then fold it once and in the middle of the folded edge cut 
out a small triangular notch with a pair of scissors. Then 

‘How many holes will there be in the paper when it 
is unfolded?’ After the answer, whatever it may be, 
unfold the paper and hold it up for the subject s inspection. 
Then take another piece, fold it once as before and say, 
‘ Now, when we folded in this way and tore out a piece, 
you remember it made one hole in the paper* is ime 
we will give the paper another fold. Now how many 
holes will there be?’ With the third piece of paper say, 
‘When we folded it this way there was one ^ 
when we folded it this way there were two holes. No , 
1 am folding it again. ^ How many holes will it have ih 

time when 1 unfold it?* . . , 

Recapitulate every time, as for example with the sixth 

hole, as follows: . . 

‘When we folded it this way there was one hok, when 

we folded it again there were two, when we o e S 
there were four, when we folded it again there were g 
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when we folded it once again there were sixteen ; now tell 
me how many holes there will be if we fold it once more. * 

After the answer unfold the paper in the child’s presence 
as usual. Take care that in the formula the words ‘once*, 
‘twice’, ‘thrice’, etc. as ‘When we folded it once ’, ‘When 
we folded it twice’, etc. are not used as they may help and 
sometimes misguide the children. Leave them free to get 
their own rule. After the child’s final correct answer to 
the sixth fold, say, 

‘How did you get it?’ This question should not be 
asked before the sixth fold, though the previous answer 
may be correct. 

For a pass the rule must be correctly stated. 

Remarks. This test was suggested by Binet’s ‘ paper- 
cutting ’ test and was first standardized by Terman in 1914. 
It is a fairly good test of intelligence with a correlation of 
0-61 with mental age as determined by the scale as a whole. 
School instruction has no effect on it. It is also a test that 
arouses to a high degree the interest and curiosity of 
children. The only disadvantage in it is that it is likely 
to be communicated to others. It is more easily remem- 
bered than many of the other tests by the subjects that have 
undergone it, no doubt on account of its concrete nature 
and the interest that it arouses in them. 

This test forces the child to use the trial and error method 
in an intelligent manner. The trial and error is not simply 
a blind trial with any numbers whatsoever but it seeks to 
discover a rule. The most common type of reasoning 
used by children in this test is: ‘one’; ‘two’; ‘three’. 
He finds this incorrect and probably reasons out that 
the correct number four is obtained by omitting one number 
in the middle; thus he is led to say ‘six’ next and again 
finds this incorrect. Intelligent children generally find 
the rule here, namely, the next number is obtained by 
doubling the previous one; but some children still go on 
and say ‘twelve’ next. After this, normal children of this 
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age usuaUy get the rule but there are stiU some who give 

‘twenty-four’ as the next number. 

Very few children try the method of visualizing *he fold 

and creases and reasoning out the number “f ^o es by the 
deductive method. This deductive method is therefore not 

the natural method with children. _ a-j 

Terman places the test in year XIV. Our ^tanstics find 

it a little too difficult for year XII, and easy enough 

year XIV, in which year we have placed it. 

XIV, 2. Dissected Sentences. (2 out of 3. 1 minute 

each.) 

TEXT AND PROCEDURE 

Use the card with the following disarranged sentences 

on it: 

(a) to asked paper my teacher correct I my 
ib) a defends dog good his bravely master 
(c) for the started an we country early at liou 

Place the printed card before ^dboard 

sentence open and covering the remaining 

or a sheet of paper. Say to him, mixed ud so 

‘Here is 1 sentence that has the “^'d 

that they don’t make any sense. If the words w ^ 

around in the right order they -^utd make a good 
Look carefully Ld see if you can tell me how the sentence 

°Tf''wUhro"n’e minute the child cannot soWe the Probto 
simply read out the correct order to him pointing to eacl 

word as you read. nlwavs read 

After the child gives the rearrange 

out to him the sentence as he has giv 
finally, 

‘Is that right?* words which 

If the child misunderstands and atlds n 

is, however, very rare, say to hirn, 
to be added,’ and give him a fresh trial. 



238 


MEASURING INTELUGBNCE 


Otherwise no supplementary questions of any kind or 
explanations are allowed. Then give the second and third 
sentence, each time covering the rest with a sheet of paper. 

Remarks. The sentences are arranged in order of 
difficulty as we found them. In translating the sentences 
into the Indian languages we have retained the original 
sense as far as possible and have obtained the same number 
of words in each sentence as in Terman’s version. Burt’s 
translation however differs from Terman’s in the 
arrangement of words and in one case in the number of 
words also. For example, the first sentence contains eight 
words according to Terman’s, Burt’s and our versions. 

Our arrangement of words is very nearly the same as 
Terman’s, but Burt’s arrangement differs. The second 
sentence contains seven words according to Terman’s, 
Burt’s and our versions, and our arrangement of words is 
very nearly the same as Terman’s; but Burt’s arrangement 
differs. The third sentence contains nine words according 
to Terman’s version and ours, but only eight words accord- 
ing to Burt. In this sentence, however, in our version the 
sense had to be changed a little thus adding some new 
ideas in order to keep the number of words the same. 
Consequently the arrangement of words also is a little 
different from Terman’s. Burt uses the word 'morning’ 
for Terman’s 'early hour’. Burt's arrangement of words 
is also different as in the other sentences. The test is located 
in year XII by Binet (1911), Terman, Burt and Bobertag. 
Our statistics find it a little too hard for year XII, and so 
we have placed it in year XIV, as does also Saffiotti. 

In assessing the answers any arrangement of words that 
makes good sense and is in common use is correct. In 
Indian languages the cases of nouns are made by inflecting 
the words themselves. Thus by merely looking at the 
nouns it is possible to pick out the subject. But children 
generally do not look to grammatical forms in rearranging 
the words. ThQ meaning is the governing principle. They 
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concentrate on making good sense; for example, in the 
Marathi version of the first sentence the words 
and ‘ nxaza ’ are used indiscriminately with ‘ shikshakana 
and * pareekshechd ' . We score both ways plus. 

All workers agree in saying that this is one of the best 
tests of the series. Its correlation with mental age as 
determined by the scale as a whole is 0-88. The percentage 
of passes steadily increases with age. It is easy to give and 
easy to score; it does not take much time; it interests the 
child. It is of the type of ‘completion’ tests and it requires 
the child to rearrange the words so as to conaplete the 
sense. Certain key-words serve as a clue and lay down 
the skeleton of the sentence. This skeleton is to be given 
flesh and blood by rearranging the words properly. 

In the procedure we have laid down that the sentences 
as given by the child should invariably be read out to him. 
Th^ is quite necessary as the exercise is oral and even 
intelligent children sometimes may forget what they hav 
said. When we read it a second time we are sure that th 
child has done his best and has not made a mistake merely 

out of chance. 

XIV, 3. Arithmetical Reasoning. {2 out of 3. I minute 

each.) 


TEXT AND PROCEDURE 


Use the card with the following arithmetical problems 
printed on it: 

(а) If two pencils cost 5 annas, how many pencils can 

you buy for 50 annas ? . 

(б) If a man’s salary is Rs.20 a week and he s^nds 

Rs.14 a week, how long will it take him to 
(c) At 15 annas a yard, how much will 7 fee 


cost? 

Place the card before 
except the first problem. 


the child and hide from view all 
Point to the first problem and say. 
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‘Read this aloud for me.* 

Help him if he cannot read some of the words. After 

he finishes say, 

‘Find me an answer to this.’ 

The subject must not use paper and pencil and the answer 
must be given within one minute. 

For a plus, two of the three answers must be correct. 
Correct procedure without a correct answer is of no use. 
No second attempt is allowed. However, if the child 
corrects himself spontaneously he should be allowed to do 
so, provided the time limit is not exceeded. The answers 
are correct even if they are not converted into values of 
higher denominations. 

Remarks. This is the second test in which simple arith- 
metical problems are used as tests of intelligence, the first 
being IX, 2, Making Change. At first sight these problems 
appear to be too simple for the age and many teachers 
whose opinions were sought agreed but when they are 
actually standardized this is the result. In IX, 2 the 
processes involved are simply addition and subtraction. 
In this year they are mostly multiplication and division. 
The figures to be manipulated are small and the problems 
simple and straightforward. Such processes are often met 
with in daily life by children and by adults who have not 
had much schooling. In school, children of these ages learn 
much more complicated processes. It is not, therefore, 
the processes themselves but their applications that tax 
the intelligence. Backward children use the process of 
multiplication where simple addition ought to be used and 
so on. Hence these tests serve as very good tests of intel- 
ligence. The present test shows a steady increase in the 
percentage of passes as age increases and has a correlation 
of 0-77 with mental age as determined by the scale as a 
whole. 

The test was standardized by Terman. He selected the 
problems from Bonser’s Study of the Reasoning Ability 
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of Children in the Fourth, Fifth, and Sixth School Grades. 
Our location of the test agrees with Terman’s. 

XIV, 4. Problems of Enclosed Boxes, (i out of 4. 

^ minute for each problem.) 

TEXT AND PROCEDintE 

The problems are : 

One large box containing (a) 2 smaller, 1 inside of each ; 
(6) 2 smaller, 2 inside of each ; 

(c) 3 smaller, 3 inside of each ; and 
{d) 4 smaller, 4 inside of each. 

Show the child a small cardboard box about 3 m by 
2 in. by 1 in. in height without opening the Iid and say 
‘You see this box ; it has two smaller boxes ’ 

and each one of the smaller boxes contains a iti e i y • 
How many boxes are there altogether counting tl e b.g 
one? First the large box, then tvvo smaller 
of the smaller ones contains a little tiny box. The second 

'""•Suppose now this box has two smaller boxes inside, 
and each of the smaller boxes contains wo y 
How many altogether? Remember first ^ 

then two smaller ones, and each smaller one c 

tiny boxes." 

Similarly, the third time say, three 

‘Thri smaller boxes, each of which contains three 

tiny boxes." 

The fourth time say, . . . hr«y«><; ’ 

•Four smaller boxes, each ^ur tmy boxts^ 

The problem is given orally and solved by the y 

oraUy, that is, without the aid of paper and pcnc . 

Remarks. This test was devised and 
Terman. He places it in year XV. but our statistics ^how 

that it is easy enough for year XIV, e B 

16 
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fairly intelligcDt childreD between 10 and 12 years of age 
pass the test. It correlates fairly well with mentel age as 
determined by the scale as a whole ; the correlation being 

0-61. 

For success in it the test requires either visual or tactual 
imagery, or both, of a high order. It is doubtful how far 
verbal imagery alone would solve the problems. Mentally 
backward children are unable to build mental structures of 
a very complicated nature ; the child has to comprehend 
the instructions and as they are being ^ven the mental 
picture is being added to and held firm until it is completed. 
In this respect the test differs a good deal from the other 
tests in the scale and deserves a place in it. 

XIV, 5. Giving Similarities^three things. 

(S out of 5. I minute each.) 

TEXT AND PROCEDURE 

The following are the sets of words for this age: 

(a) Wool, cotton, silk. 

(b) Snake, cow, sparrow. 

(c) Book, teacher, newspaper. 

(d) Scissors, pice, piece of wire. 

(e) Rose, potato, tree. 

See IX, 3. 

Give full formula: 

‘ I am going to name three things etc.,’ in the beginning. 

With the rest say, 

‘In what way are aUke?’ 

Sometimes the child says they are not alike and does not 
want to make an attempt. Then say, 

‘These three are alike. Tell me in what way they are 
alike.’ 

A fairly common way of giving similarity with many 
children is to say, 

‘They are all useful.’ 
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Then say, 

‘ In what way are they all useful ? ’ 

Any kind of real likeness is enough. 

Remarks. This test is similar to DC, 3, (which see) 
except that similarity between three things is required 
instead of two. The best way of giving the similarity is to 
put them in the higher class of objects logicaUy. But such 
a direct and rigid classification need not be expected from 
chUdren of this age. Any indirect way of classification or 
any method of showing resemblance is enough. 

Terman sets no time limit to this test. But we are of t e 
opinion that a time limit is a great help in this test because 
if for nothing else it helps the examiner to know when to 
proceed to the next item. It is useless to wail more t an 
one minute for the answer. Instead of ‘ knife-blade, penny, 
piece of wire’, we have used ‘scissors, pice, piece o wire . 
The rendering of ‘knife-blade’ into the Indian langua^ is 
clumsy; and the use of knife-blade, being only a part o an 
object, is undesirable. Again we have ‘wool, cotton, silk 
instead of Terman ’s ‘wool, cotton, leather’ as Iwther is not 
used for as many purposes in India as in Europe ev 

including its use for shoes. 

The test shows a steady rise in the percentage o p 
from year to year and it has a high corre a ion 
mental age, the correlation being 0-88. 

XIV, 6. Ball and Field, Superior Plan. 
text and procedure 

Same as in VIII, Alternative 2. 

For help in scoring see sample card of answers. 

XIV, Alternative. Vocabulary, forty words from 

vernacular lists. 

TEXT AND PROCEDURE 

Same as in IX, Alternative test. 
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XVI^ L Interpretation of Fables {8 marks). 

text and procedure 
Same as in XII, 5 

XV f 2. Reversing Hands of Clock. (2 out of 3. Error 
must not exceed 3 minutes. Time limit 1 minute^ 

TEXT AND procedure 

Before giving the test see that there is no watch or clock 

within the child's sight. Say, , , , . * . * » 

* Suppose it is six twenty-two o clocks that is, twenty- 

two minutes after six; can you see in your mind where the 
large hand would be and where the small hand would be? 

‘Now suppose that the two hands were to change 
places, so that the large hand takes the place of the smaU 
Lnd, and the smaU hand takes the place of the large 
hand. What time would it then be?' 

Similarly with 11-10 and 2-46. 

The range of answers for the first problem is 4-30 to 4-35, 
for the second 1-53 to 1-58 and for the third 9-10 to 9-15. 

Generally a child of this age knows how to read clocks 
and watches. If there be doubt, test actuaUy by making 
him read your watch accurately. If he happens not to 
know, drop the test and substitute one of the alternative 

tests. 

Remarks. The answer is generally given by children in 
half a minute. Terman allows two minutes. We have 
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allowed one minute and this is enough. The 
is very clumsy. If it were made 8-13, the answer would ^ 
2-41 and not 1-42 as with 8-10. The difficulty and nature 
of the test would, therefore, be changed a little, and so 
we have changed it to 11-10, the answer to which is 1-56 
and the nature of the test is reuined as it was. at the same 

time, removing the clumsiness of 8-10. 

The test is given by Binet in his 1905 senes though 
omitted in thosf of 1908 and 1911. As the 1905 series wa 

not an age scale, the age where this test fits J imann 
Terman locates it in year XIV. Goddard and Kuhlmann 

use only two of these sub-tests the (g) and t e (c) » 

omitting (6) probably on account of its clumsiness 
have shown. They want both problems to be correct and 
locate it in year XV. Our statistics show t la e 
Uttle too difficult for year XIV. and so we have placed 

"S mn'is a very valuable problem i" 
imagination of the visual type. It requires . . 

of all to create a mental picture of the given nicture 

and then with the help of it to construct 

with the hands changed. Both pictures o n * PP 

remain in attentive consciousness at one an le ^j^inc 

After the first picture is formed and the second is bemg 

constructed, the first is momentarily wipe , attemion 
reconstructed several times for 

oscillating from one to the other as niany ‘j- ^ 

nccessarf to solve the problem. This no mean f^at^ot 
mental gymnastics. The lest correlates ig y 
age as determined by the whole sea e, , .j 

bling 0-82. The percentage of passes Ige. 

year to year but is not very high even m the h^^^st^ag^ 

A little Ls than 40 per cent of the ‘'^■Wren be 

14 years of age pass the test, about p ^ 

between 14 and 16 and 59 per cent of t 

of age. 
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XVI^ 3. Giving Differences between Patil and Kulkami. 
(2 out of 4 in any form — 1 Writing work, 2 Settlement of 
disputes or supervision of village, 3 Power, and 4 Appoint- 
ment and tenure.) 

TEXT AND PROCEDURE 

‘You know a Village Patil and you know a Village 
Kulkami. Now give me any real and main differences 
between them that you know of.* 

If the child gives only one or two differences or some 
trivial differences and stops, say, ‘Any differences will do. 
Give me any differences that you know of*. 

For success two of the following four in any form and 
even though mixed together are sufficient: 

Village Patil Village Kulkami 

1. Has no writing or account 1. Has writing and account 

work. work. 

2. Has settlement of disputes 2. Has no such work. 

or supervision of village. 

3. Is a superior officer (power). 3. Is subordinate tb the 

Patil. 

4. Does not require much 4. Has, as a rule, to pass a 

literacy and the post is literary test, and the 

generally hereditary. post is not generally 

hereditary. 

There may be small differences in these items on account 
of local circumstances and these should be taken into 
account in scoring. 

Remarks. The Binet test of ‘ giving three differences 
Mtween a President and a King ’ is unsuitable in India. 
Indian children have almost no knowledge of a President 
and have only indirectly of a King. We had, therefore, to 
substitute for it a similar test but suitable for Indian condi- 
tions. Two such were tried, (I) ‘The differences between 
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a Collector and the President of a Municipality , (2) 

‘The dififerences between a Village Patil and a Village 
Kulkami’. Of these, the latter seemed to be better as most 
Sren come into contact with the ViUage Patd and the 
Village Kulkami and a much smaller number with the 
lecto? and the President of the Municipality. The first 
would give a slight advantage to town children while the 
second would give the advantage to village children. As 
most of the tests in the scale give a slight to tovm 

children, it was thought a slight advantage to viUage c^iWren 

in this test was desirable. The test 

on schooling. There is a lesson o" that 

Kulkami in one of the primary reading books, but that 

lesson is read by children at an age when they are not 

expected to know the full implications of >he statement 

made in it The children were, therefore, found to be 

ISown entirely on their own resources and bcga" |o ^ 

the differences from what they knew 

Kulkami The test is found to be a fairly good test ol 

intelhgence, the correlation ^'^^^/verj 

determined by the entire scale being 0 58. There are very 

few children of this age in large cities who do not know 
about a Patil and a Kulkami. If one is found the test 
may be dropped and one of the alternative tests substituted 

PsvchoTogically the test is similar to other tests for 
finding difffrences and similarities, because finding similar- 
ftLs presupposes knowledge of dissimhanties. Compare, 

for example, VII, 6 ; IX, 3 ; XIV, 5 , XIX, 3. 


m. 


4 Repealing Six Digits Reversed. (/ out of 3. 

Read 1 per second.) 


TEXT AND PROCEDURE 


Use the series: 

4 . 7 .I- 9 - 5 - 2 ; 5-8-3-2-9-4; 7-5-2-6-3-8. 
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Procedure same as in similar previous tests. See VII, 3 ; 
IX, 1 ; Xn, 4. 

Remarks. In * digit * tests a lower series should always 
be tried before a higher series is given. 

XVIy 5. Problem Questions. (2 out of 3. Query on (a) 
and (b). Read a second time after 5 seconds. Time 
limit I minute to begin reply.) 

TEXT AND PROCEDURE 

Say. 

‘ Listen carefully, and see if you can understand what 
I read.* 

Then read the following passages twice over as indicated 
above one after the other slowly and emphasizing the key- 
words so as to make the meaning clear. 

(a) ‘A man who was walking in the woods of ^ 

outside this town stopped suddenly, very much frightened, 
and then ran to the nearest policeman, saying that he had 
just seen hanging from the limb of a tree a a what?’ 

(b) ‘My neighbour has been having strange visitors. 
First a doctor came to his house, then a lawyer, then a 
clergyman (or priest). What do you think happened 
there?’ 

(c) ‘A villager who had come to town for the first time 
in his life saw a man riding along a street. As the man 
rode by, the villager said: “This man is lazy; he walks 
sitting down.” What was that man riding on that caused 
the villager to say. “He walks sitting down”?’ 

Examples of satisfactory and unsatisfactory answers: 

(a) Satisfactory. A man who hanged himself ; suicide. 

Unsatisfacto^. A snake; a ghost; a nest of birds; a 
thief was running away after committing a theft, hanged 
himself on the branch of a tree; a monkey; adventitious 

‘ Use an appropriate name of a forest near the town. 
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roots of a banyan tree ; a thief ; a bat ; the tail of “ ’ 

a cat- a bag; a honeycomb; a tiger; a bundle of clot^hes 
hung ’in the dark; some wonderful thing ; a fallen trunk 
a tr^: a thief about to jump down; a bird, a fruit. 

“^ifsaiisfactory. Illness resulting in death-doctor to 

give medicine, lawyer to o 

Mrform religious rites. Somebody is d^d-^octor to 

«fif he is dfad, lawyer to settle disputes about division of 
nroperty and priest to perform funeral rites. Somebody 
fs iU and the doctor comes ; then he is about to die and the 
Tawyer cols to make a will ; finally he dies a|^the pnes 
mmes to perform the funeral rites. Murder— doctor for 
ITt mortem laler to note down facts of the case, and 
priest for funeral rites. Some accident-doctor 
fhe dead man, lawyer In order to conduct the cas^ 

and the priest for funlal rites. Somebody is 

doctor medical examination, ‘^^ites 

sS lune^'rl^ 

Tof IsratoTecovl^'' ‘solboSy uT^nd th^n^dies- 

fn°rprl[ r ^ 

lawyer t’olqulre about the cause of quarrel, P''"'^ 
mHoc cerlony. Doctor for illness-they might have 
” meX“ fea°l Murder-no explanation. Docior for 
Zss, lawyer for quarrel, and priest for marriage. 

ijl“o7' A lolet a cart: a motor-car ; a palan- 

calf. 
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Remarks. The first two problems are Binet’s, the third 
is added by Terman. In the first problem Binet uses the 
name of a forest near the town where the subject is being 
examined. Terman omits this. Binet’s form is better as 
it helps the child to visualize the events and makes the 
problem more concrete and definite. Binet requires the 
answers to both the problems correct; while Terman re- 
quires two out of three to be correct. Thus Binet’s form of 
test is harder than Terman’s. Binet locates this test in year 
XV of his 1911 scale. Burt with the identical form of test 
in year XlII, and Terman with the amended procedure in 
year XIV. Our statistics requiring two out of three 
problems correct would place the test in year XVI. The 
test is a fairly good test though many children hazard an 
answer by mere guessing. The correlation of the test with 
mental age as determined by the entire scale is 0-8. 

The test requires the child to visualize the various ele- 
ments and discover a situation where all these elements 
will fit in. It is thus psychologically a form of the comple- 
tion test of the abstract type. It is interesting how many 
children’s answers reveal the strong power of perceptual 
associations, which children are powerless to inhibit, and 
are unable to find out a proper solution by reasoning. 
Thus in the first problem a great many answers give ‘a bat’. 
The children have seen these bats hanging from the branches 
of trees and as soon as they try to visualize anything hanging 
from the branch of a tree, the previous association formed 
brings up the image of a bat. Similarly in the third problem 
when we translated ‘a white man’ by *a European’ in the 
Indian language the answer invariably was ‘ a motor-car 
because Indian children have usually seen Europeans 
riding’ in a motor-car, and when the words ‘European’ 
and ‘riding’ are given, the association brings in ‘a motor 
car . After a little trial we were obliged on this account 
to change the phrase ‘a European’ into simply ‘a man*. 
These instances exemplify the great power of perceptual 
images to occupy the mind and inhibit thinking, which is 
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necessary in finding out a situation in which the given 
elements wiU fit. The fixity of the imagery is thus a sign 
of low intelligence. Higher intelligence can construct and 
destroy imagery very rapidly. In a good many ^ses 
a plausible answer is first given and then some sort of 
explanation is manufactured, particularly in (Z>). 

Binet and Terman did not time the problem, nor did they 
lay down how many times the problems should be 
The greater the number of times the passages are read, the 
greater the chances of backward subjects finding an answer. 
Similarly we cannot be indefinitely waiting for a reply, 
and so we have for the sake of uniformity, thought fit 
to time the test and lay down the procedure accurately. 

If the test is scored on the basis of two out of two (both 
Binet’s i.e. the first two) after Binet it is harder still and 
would be suitable for the Superior Adult group according 

to our statistics. 

XV], 6. Repeating Se\en Digits. (1 out of 2. Read one 

per second.) 

TEXT AND PROCEDURE 

The series is: 

2.1-8-3-4-7-9 ; 9-7-2-8-4-6-5. 

Procedure same' as in previous ‘ digit tests. 

Remarks. If the test is scored on the basis of 1 out of 3, 
it is slightly easier and is suitable for year XIV. Terman 
has the same digits, namely 3, twice in the first senes and 
7 twice in the second series. This sometimes disconcerts 

the child and diverts his attention. He 

and says the digit occurs a second time, and so the test is 

spoiled. We have changed this. 

XVI, Alternative I. Vocabulary, forty-five words. 

TEXT AND PROCEDURE 

Same as IX, Alternative test. 
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XVIy Alternative 2. Free Association, sixty words in three 

minutes. 

TEXT AND PROCEDURE 

Same as in IX, 6. 
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TESTS FOR YEAR XIX (SUPERIOR 

ADULT) 

XIX } Using a Code. {Vernacular codes to be used. 
*2 errors. 6 minutes. Inverting numbers or writing one 
of the numbers of a letter counts half error. But if all 
the numbers are inverted and the message ts otherwise 
correct no errors arc to be counted.) 

TEXT AND PROCEDURE 

Place before the subject the card on which the code is 

orinied and say, ^ , 

• See this secret code. You will see from this that you 

can write any syllables in the same way. Now examine the 
method of writing syllables carefully. To illustrate, first 
the words “Go to school” (in the Kanar«e) are written 
here in ordinary script and the same again in the secret 
code. The first syllable (in the Kanarese script) is the 
seventh of the class of consonants beginning with ... . 
Therefore, we write the first consonant . . . 

7 beneath it. Thus . . . means . . . Further, the first syllable 
is the second in order in the senes of syllables . . . There- 
fore, we write the number 2 above. Thus . . . means the 
first syllable . . . Similarly, the last syllable, etc. etc. 

‘Now I will give you half a minute. In that time you 
must study this code carefully without speaking a word. 
Then I will take away the card and ask you to write some- 
thing for me in this secret code. Now look at this. 

After the half minute say, 

^ ‘Now you must write something for me. 
how you are to write it. When you have to write a syllable 
look m the class of consonants to which it belongs. Then 
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write down the first of these and below that put the serial 
number of the required consonant in that class; then write 
the number of the required syllable in the series of 
syllables above the letter.* 

Then remove the card from the sight of the subject and 
say, 

‘Now write the words ... in this code.’ 

Remarks. The English code test was devised by Healy 
and Fernald and appears in their Tests for Practical Mentd 
Classification, published in ‘Psychological Review Mono- 
graphs’, 1911. It was first standardized and located in 
year XV by Dr. Goddard and then by Terman in his Stan- 
ford revision and located in year XVI (Average Adult). 
As the Indian scripts are quite different a new code test 
had to be devised for this script. 

The results of this test, therefore, cannot be compared 
with those of the English code, since there is very little in 
common between them except the name. This code 
appears to be simple at first sight but when actually put 
to the test it is found to be too diflBcult for the 
Adult group but is suitable for the Superior Adult 
group. PsychologicaUy it requires the subject to put into 
use the highest conceptual processes of analysis and 
synthesis. The power of comprehending verbal statements 
is also a great factor. The directions are rather long, 
but the instinct of ‘curiosity’ keeps up the interest of the 
subject. 

In the directions we have stated that if the subject inverts 
all the digits no error is to be counted. The reason is that 
it is natural for us not to remember without much drilling 
which of two alternatives is correct, just as children find 
it very hard to remember ‘right’ and ‘left’ without drilling. 
Hence if the subject follows one of the alternatives to the 
logical end, no error is to be counted. 

The consonants in the Indian languages are classified as 
the ‘gutterals’, the ‘dentals’, the ‘labials’, etc. These are 
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called the vargas (classes). There are certain others which 
are grouped together in a heterogeneous mass and are 
called the avargiyas the unclassed group. But for sim- 
plicity in giving directions we have called this group the 
ya-varga^ which is really an inaccuracy, but excusable 

for the sake of convenience. 

The test shows a high correlation with mental age as 
determined by the scale as a whole namely 0-89. More than 
36 per cent of children between 14 and 16 years of age pass 
it and nearly 40 per cent of adults i.e. subjects above 16 

years of age. 


XIX, 2. Ingenuity Test. {2 out of 3. 5 minutes each. 
Directions may be repeated. If the subject fails on the 
first, experimenter explains it.) 

TEXT AND PROCEDURE 


Say to the subject, 

(а) ‘A mother sent her boy to the river to get seven pints 
of water. She gave him a 3-pint vessel and a 5-pint vessel. 
Show me how the boy can measure out e^ctly 7 pints 
without guessing at the amount. Begin by filling the 

5-pint vessel.’ .. ^ 

The answer must be found orally. The subject n^usl 

explain the complete solution. Tell him no marking of 

the vessel with chalk or some such thing is allowed. If the 

subject fails to give the solution within 5 minutes explain 

this problem and proceed to the next. 

(б) Same as above, except that 5 and 7 are given to get 8. 

‘ Becin by filling the 5-pint vessel. ’ 

(c) Same as (a), except that 4 and 9 are given to get 7. 

•Becin by filling the 4-pinl vessel.’ . . u 

Remarks The test was devised and standardized by 
Terman. it is rather a hard test though at first sight it 
does not look so. Terman says: ‘Only an msignifican 
number pass the test below the mental age of 14 years, and 
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about two-thirds of Average Adults fail. Of our Su- 
perior Adults somewhat more than 75 per cent succeed.’ 
Our statistics show that it is passed by 14 per cent of 
children between 12 and 14 years of age, 32-5 per cent of 
children between 14 and 16 years and 36 per cent of those 
above 16 years of age. The correlation of the test with 
mental age is 0*65. 

Psychologically the test requires a very high power of 
visual imagery. The vessels must be imagined and the 
operations of pouring the water, adding, subtracting, etc. 
must be done with these imaginary vessels. There is also 
an element of the trial and error process. The subject 
tries various processes and finds out which process leads 
to the required result. 

The weakness of the test is that it is most likely to be 
communicated to other children. The problems can be 
easily remembered and being of a novel nature are some- 
thing of the type of ‘catch’ questions that children take 
pleasure in asking others. When this is found to be the 
case the examiner should not use the test. 


XIX, 3. Differences between Abstract Terms. {3 out 
of 4. Wait 1 minute for reply.) 

TEXT AND PROCEDURE 

‘What is the difference between 

(fl) Laziness and idleness? 

(6) Pride and vanity? 

(c) Poverty and misery? 

{(/) Dishonour and disrepute?’ 

If the subject simply gives the definition of the two words 
separately without pointing out the essential difference 
between the two terms, say, 

‘Yes, but I want you to tell me the difference between 
—and — . Tell me only the difference.’ 
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Remarks. The selection of the proper pairs of words 
is very important here. There must be similanty of mean- 
ing and yet an essential difference between the two terms. 
Binet’s pairs in his 1908 scale were: 

(i) Pleasure and happiness. 

(ii) Evolution and revolution. 

(iii) Event and advent. 

(iv) Poverty and misery. 

(v) Pride and pretention. 

He cuts these down to three pairs in his 191 1 scale: 

(i) Idleness and laziness. 

(ii) Event and advent. 

(iii) Evolution and revolution. 


Burt, who otherwise follows Binet very closely, uses the 
first, second and fourth of the Binet 1908 pairs. 

In selecting the pairs of words mere 
use, because in the different languages the subtle differ 

ences in such pairs of words vary to a very 
Sometimes it is very difficult to find exactly 
Further the difficulty of the pairs may vary much in differen 
languages. Terman uses the following four pairs : 


(i) Laziness and idleness. 

(ii) Evolution and revolution. 

(iii) Poverty and misery. 

(iv) Character and reputation. 


We have used four pairs in the Indian languages which are 
translated into English as nearly as possible as indicated 
above in the English version of our tests but not exact y. 
The fourth pair we tried at first was ^^honour '•epu a- 
tion’ This raises some difficulties and we changed it later 
on into the contrary terms ‘dishonour and disrepute . 
In giving differences any real clear contrast should g^e ^ 
Giving the meaning of the terms only without bnnging 

out the contrast is of no use. 


17 
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This test appears in year Xill of Binet’s 1908 scale and 
in the Adult group of his 1911 scale, in the forms we have 
indicated above. Terman has it in year XVI (Average 
Adult group). Burt locates it in year XV. We have found 
it difficult enough for the Superior Adult group. 

This test taken along with XII, 3 'defining abstract ternas ’ 
demonstrates clearly how our language ability evolves from 
year to year. While 'defining abstract terms’ is found 
easy enough for year Xll, 'finding differences between 
abstract terms' is difficult even for the Adult group. It 
is suitable only for the Superior Adult group. It is passed 
by 26 percent of children between 14 and 16 years of age and 
by 41 per cent of the adult group i.e. those above 16 years of 
age. It correlates well with mental age, the correlation 
being 0'78. 

XIX, 4. Binet's Paper-cutting test. {If given must come 
before XIV, L The creases must be shown in pencil 
and the diamond shaped holes in the middle of the two 
halves of one of these creases. 2 minutes to complete 
drawing.) 

TEXT AND PROCEDURE 

Take a piece of paper as stated in XIV, I and say, 
‘ Watch carefully what I do. See, I fold the paper this 
way ’ (folding it once over in the middle) ‘ then I fold it this 
way ’ (folding 
the first fold). 

saying cut out a triangular notch in the middle of the single 
edge where there are no separate leaves. 

Then leave this folded paper with the notch exposed to 
view, but pressed flat against the table. Give the subject 
a pencil and another piece of paper similar to the one used 
and say, 

‘Take this piece of paper and make a drawing to show 
how the other sheet of paper would look if it were unfolded. 
Draw lines to show the creases in the paper and show what 
results from the cutting.* 


it again in the middle, but at right angles to 
‘ Now, I will cut out a notch right here. ’ So 
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If the paper is not square but a little longer one way, 
the holes may be either on the longer creases or the shorter 
But their number and position in the middle of the two 
halves of the creases must be correct. The exact shape 
and size of the holes are not taken into account. The child 
must not fold the paper given to him before drawing. 

Remarks. As Tcrman remarks this 
power of constructive visual imagination. The child has 
successively to construct visual images of the 
paper, the first folding and the creases so formed, then the 
SQ^nd fold, the creases so formed and the holes made by 
the cutting. This is a highly valuable test for higher age 
for which it is very difficult to get suiuble test^ 
correlation of the test with mental age is 0-63. Nearly 
per cent of children between 14 and 16 pass it and only 3.. 

XIII in his 1908 scale and 
in the Adult group in his 1911 series. Terman locates it 
in the Superior Adult group and Burt in year XV. 

XIX, 5. Repeating thirty syllables. (/ out of 2 absolutely 

correct.) 

TEXT AND PROCEDURE 

The following are the renderings of the Marathi passages 
to be given for repetition in this year. 

{a) Rama likes very much to go to his grandmother, 

because she tells him funny stories. H 

(6) Yesterday I saw a pretty little dog m the street. It 
had curly brown hair. 

Procedure as in previous repetition of syllables tests. 
Note that in this year one of the two passages must be 

Binefs corresponding test is of 26 syllables 
an“ttes it in year Xvln his 19, , -a.e^ BurUot^s 
it with the same number of syllables in year XIV. erman 
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uses 28 syllables and places it in year XVI or Adult group. 
Binet and Burt allow only one trial, while Terman gives two 
trials. We have used 30 syllables with two trials and find 
it difficult enough for the Superior Adult group. The test 
is passed by 25*5 per cent of children between 14 and 16 
years of age and by 30-5 per cent of those above 16 years, 
that is, the Adult group. 

The correlation of the test with mental age is 0-68. But 
when all the tests of repeating syllables are correlated 
together with mental age the correlation is 0-89. 

XIX, 6. Reversing Triangle in Imagination. Karnatak 
form. {Time to complete diagram 2 minutes.) 

TEXT AND PROCEDURE 



A C 


Place a stiff white card 6 in. by 4 in., divided along the 
diagonal AB as in the ‘ divided card ’ test (VT, 3), before the 
child, with the cut edges joined together as shown in the 
diagram above, the side AC being towards the child, (the 
letters A B C are not to be shown). Then say, 

‘ Look carefully at the lower piece of this card (pointing 
to it). Suppose I now turn it over (showing the turning 
movement with the hand without removing the piece) and 
place this corner of the lower piece (pointing to B of the 
lower piece) touching this corner of the upper piece (pointing 
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to A of the upper piece) ; and this comer of the lower piew 
(pointing to A of the lower piece) touching this 
the upp^r piece (pointing to B of the upper pi^)- What 
would U aU look like? Now I am going to take the piece 
away (remove at this point the lower tnangle only from 
viewV Imagine it plac^ as I told you ; and draw its sha^ 
in the proper position. Begin by drawing the shape of the 

Mshed diagram as drawn by the subject should be 
as follows: 



The essential points to be remembered in scoring the 
Hiapram arc* (1) the figure should be roughly symmetrical 
Suhe Siagoial ; (2fthe ends A, B, and B'. A' should be 
congruent; (3) the angle C should be roughly a right angle. 
Note that (2) and (3) are included m a way in (1). 

Remarks. This test was suggested while giving Binet’s 
test of ‘ reversing triangle in imagination which was found 
te too hard even for the Adult group. Even this test 

r VeT^.“;no?l’duh1™r PfvTp:: 

passed by 28 per cent of adults and Binet s lest by pe 
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cent of them. The correlation of the test with mental age 
is 0-55. 

XIX, Alternative. Vocabulary, fifty-five words. 

TEXT AND PROCEDURE 

Same as in previous vocabulary tests. 

Remarks. With increase in mental age not only does 
the quantity of the vocabulary, that is the number of words 
known, increase but also its quality. The definitions of 
words given by this class are generally accurate, even 
abstract words being defined accurately. 


Chapter XX 

TESTS FOR year XXII (VERY 
SUPERIOR ADULT) 

XXU I Comprehension of Physical Relations (2 out of 
’ 3 May read a second time if necessary.) 

text and procedure 

(„) probleo, Pf f ^ .“"g hor^^oma, line 

inch long parallel to the first hne. 

sSyois'i;/,".".';.! ...» .hi. p..f~iy '•■" p"“ 

of ground. • f. a and that the 

'Now, suppose that this can (Making a 

ball comes to the ground P ^hich represents 

T^uVd; a un^e Which 

the level ground), laice in.s p 

KlLtTthtluth of fh^cannon till it strikes the ground.’ 
AS Terman says the answers may be classified as follows. 

(1) A straight line is draw“ j°™”e. °„d. 

non and the point where the ^ mouth of the cannon 

(2) A straight hne ts drawn from the m 
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(3) The line rises gradually from the mouth of the cannon 
and then descends down to the goal, thus making something 
like a parabolic curve. 

(4) The line goes horizontally from the mouth of the 
cannon for some distance and then descends gradually to the 
goal. 

Of these the fourth type of answer is the only one that 
is satisfactory. It need not, however, be mathematically 
accurate. 

{b) Problem about the weight of a fish in water. 

Say to the subject, 

‘You know, of course, that water holds up a fish that is 
placed in it. Well, here is a problem. Suppose we have a 
bucket which is partly full of water. We place the bucket 
on the scales and find that with the water in it it weighs 
exactly 45 pounds. Then we pul a 5 pound fish into the 
bucket of water. Now, what will the whole thing weigh?* 

Even though the answer may be correct ask further, 

‘ How can this be correct, since the water itself holds 
up the fish?’ 

The response is correct when the subject says (1) The 
weight IS 50 pounds ; (2) persists in this answer after the 
second query, and (3) gives some sort of plausible explana- 
tion like the following : The weight is there any way ; the 

weight of water and the weight of fish both press down 
the scale pan. 

(c)^ Difficulty of hitting a distant mark. Say, 

You know, do you not, what it means when they say 
a gun carries 100 yards*’ ? It means that the bullet goes 
that far before it drops an appreciable amount. 

Now, suppose a man is shooting at a mark about the 
size of a petroleum tin. His rifle carries perfectly more 
than 100 yards. With such a gun is it any harder to hit 
the mark at 100 yards than it is at 50 yards?’ 

If the subject answers in the affirmative ask him to 
explain. The correct explanation is that a small deviation 
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from the correct direction at the start 

larger as the distance is increased. The mathemaii 

relation of this increase of deviation to distant j 

quired. It is enough if the subject gives ^ 
principle. The subject will have to be questioned a little 

until he understands what exactly IS required. 

Remarks One feels rather uneasy in giving this tesu 
It "nd too hard for the Average Adult group and 
even a little too hard for ‘"e^Su^ji- Adult 

group a^nrsodiffiLlt to get good tests f°f ‘be highest 
fntelUgence. It is passed only by about 7 

tn 75 ner cent are successtul. rew aupc 
fL • Th^ correlation of the test with mental age ^ 

'■^The Jst seems to de^-nda 80°f fn'^d “ih 
t% nV%:V?ew‘l'nXn'’:hnrn me c^sant with 

sir- S 3- ;5 r,: 

is consequent^ found j of imagery 

XXU. 2. Repealing Eigla D.giis. U ou, af 3. Read 

one per second.) 

text and procedure 

Give the digits with a uniform speed and without any 
rhythm or sing-song manner. 
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The series is: 7-2-5-3-4-8-9-6; 4-9-8-5-3-7-6-2; 8-3-7-9- 
5-4-2-6. 

Remarks. The test is passed by 13-3 per cent of subjects 
between 14 and 16 years of age and by 7*2 per cent of 
those above 16 years, which shows that memory for digits 
falls off after the sixteenth year. The lower percentage of 
passes in the adult level of this as well as of the three follow- 
ing tests seems to support the view that immediate memory 
falls off after the sixteenth year (See footnote to pp. 66-7). 

XXII 3. Repeating Thought of Passage Heard. {Read 
the passage only once in about ^ minute.) 

TEXT AND PROCEDURE 

Say to the subject, 

‘ I am going to read once only a little selection of about 
6 or 8 lines. When I am through I will ask you to repeat 
as much of it as you can. It does not make any difference 
whether you remember the exact words or not, but you 
must listen carefully so that you can tell me everything it 
says.’ 

The subject’s report should be taken down verbatim. 

After securing attention the following passage should be 
read slowly — in about half a minute — and with expression, 
laying stress on the key words : 

‘ Many opinions have been given on the value of life. 
Some call it good, others call it bad. It would be more 
nearly correct to say that it is mediocre, for on the one 
band our happiness is never as great as we should like, and 
on the other hand our misfortunes are never as great as 
our enemies would wish for us. It is this mediocrity of 
life which prevents it from being radically unjust.’ 

The subjects generally try their best to give the substance 
of the passage but if they stop in the middle encourage 
them to say as much as they can remember, in whatever 
words they like. 
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The arguments in the passage sh^uW^be 

duced and should ,k \ for (2) it 

life is neither good nor bad, (bt“ "if m™)* 

(or our happiness) is not so 6°°^^ ' “ g^f^h ' 
it, nor (3) so bad as our enemies (or others) ivish. 

and is an excellent one. T the sense of the 

repeating syllables in ‘f '• ,he worfs in which it is 

passage is more ""P°ttant syllables are all 

clothed ; while m the latter he “ctu^^sy 

important. Of course even cvllables since the 

meaning is a great help in ‘ „^onsense syllables 

child would be able to repeat f"t f of 

than syllables having sense, himself 

reading and report in that in ‘he f f ‘he cn 

reads and his ability to c<""Ptff "f ,eS ^hile in the 

ceived through visual received through 

former his ability to comp P . cannot 

auditory impression .s tesi^- through 

say that difficult ^than comprehension 

auditory impression IS mor • :n,.r»ression. For such 

of a passage received same difficulty, 

a comparison the passages nresent passage and 

but it ' far from so in ^^5 u’’desc®riptive 

‘a'^dC:?:.:: wM’le%he pre^n, passage is reflective and 
abstract. i. ♦ * »« ihp Adult aroup; Burt assigns 

Binet -signs the m^toth AduJt^^g _^^P. 

i, to year XVI. Terma" ^ 

requires one of P scientific terms and cannot 

rSy"at^®into the Indian languages. We have 

> Cyril Burt. Menial and Scholaslic Tests, p. 67. 
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retained only one passage, namely the original one used 
by Binet, as this was found to answer the purpose very 
well. Terman assigns it to the Superior Adult group, 
while we think it hard enough for the Very Superior Adult 
group. 

Abstract thinking and the ability to form rapid imagery 
are no doubt signs of great intelligence. Lower intelli- 
gence requires concrete objects and concrete illustrations 
as an aid to thinking. This is a great lesson in education. 
In the earlier stages the teacher provides the child with 
models and diagrams, from which the child learns new 
things but as the imaginative power of the child is deve- 
loped, the use of such concrete objects is lessened. In 
later stages such models are used only when explaining the 
most intricate machinery. 

The test is passed by 15-8 per cent of subjects between 14 
and 16 years of age and by 13*3 per cent of those above 
16. The correlation of the test with mental age is 0-82. 

XXII, 4. Reversing Triangle in Imagination. BineTs form. 

{Time limit 2 minutes to complete the diagram.) 

TEXT AND PROCEDURE 

Procedure similar to XIX, 6. 

After placing the divided card before the subject exactly 
as staled in XIX, 6, say, 

‘Look carefully at the lower piece of this card. 
Suppose I turn it over and lay this edge (pointing to line 
A C [see diagram on p. 260] without moving the card) 
along this edge (pointing to A B of the upper triangle) ; and 
suppose that this corner (pointing to C) is placed just at this 
point (pointing to B); what would it all look like? Now 
I am going to take the piece away. (Remove the lower 
triangle from view.) Imagine it placed as I told you, and 
draw its shape in the proper position. Begin by drawing 
the shape of the top triangle.* 
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The finished diagram as drawn by the subject should be 
as follows : 



B' 


S?" ,b.» A B. ..d (31 B C- .... B. 

the shortest of the three lines.t 

n L ThU test is one of the hardest tests in the 
Remarks, ^^is test ^ ^ geometrical knowledge, 

whole senes. It does Ji ancle^from an acute angle, 

the is found surprisingly enough to be 

for example. Th enhiect is required to 

of interest ° a ,^ith adults who have had 

would pass the test P statistics show that the 

acourseofschoohng, O P 

s; r.rid , ‘S 

i. -...d 1. *. Ad.,, 

1 Cyril Burt, Menial and Scliolaslic Tests, p. 67. 
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group by Bluet (1911) and in year XV by Burt. It is 
dropped by Terman as an unsuitable test. 

XXII, 5. Repeating Seven Digits Reversed. (/ out of 3. 

Read one per second.) 

TEXT AND PROCEDURE 

The series for this year is : 4-I-6-2-5-9-3; 3-8-2-6-4-7-5; 
9-4-5-2-8-3-7. 

Procedure same as in previous tests of repeating digits 
in reverse order. 

Remarks. The test is passed by 10-8 per cent of children 
between 14 and 16 years of age and by 8-2 per cent of adults. 

XXII, 6. Free Association, giving eighty words in three 

minutes. 

TEXT AND PROCEDURE 

Same as in IX, 6. 

XXII, Alternative. Vocabulary, sixty words. 

TEXT AND PROCEDURE 

As in vocabulary tests of previous years. 
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The finished diagram as drawn by the subject should be 
as follows : 



B' 


diagram are.— (U A a r - and B'C' must be 

(2) A' C' must be shorter than A B , ana t } 

the shortest of the three lines.' 

n K Th\<i test is one of the hardest tests in the 
Remarks, ^his test ^ ^ geometrical knowledge, 

whole senes. It does Ji ande^from an acute angle, 

would pass the test as p statistics show that the 

a course of -hooling, Ou pr«en. sU 

ri/U" s..' t"-“ 1. 1~»‘ ■'« 

. Cyril Burt. Menial and Scholastic Tests, p. 67. 
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A few typical cases are described below. For obvious 
reasons the chronological ages of these children are only 
approximate. It wiU be seen that even at this low level 
each child is an individuality. One boy is very timid, 
another is very silent and docile, a third irritable and rest- 
less, a fourth a bully and so on. Very often also each 
child has some dominant idea, round about which his 
mind is always working. One child, for instance, always 
gives the name of his town or mother or father in response 
to any question put to him or when his attention cannot 
be drawn to the question. Another child goes on repeating 
some striking incident in his life, such as being beaten by 
his father or mother, or of having been burnt as a result of 
an accident. One boy, it was noticed, always said *up, 
up’ and ‘climb up On enquiry it was found that the boy 
was in the habit of climbing up trees or house-tops and such 
places. 

The instances given below are only of boys. There were 
some girls also in the study. Their behaviour did not 

differ visibly from that of boys. 

I. Mohid. (Chronological Age 9 years II months. 
Mental Age 6 years. Intelligence Quotient 60*5. On the 
borderline of Mental Deficiency.) 

The boy has paralysis of the left side — face, arm and 
leg. His family history is not available. He said his 
father was a servant feeding horses, but could not give any 
address. He was at first sent to another Home, but as 
that Home had no walls, he ran away and was found by 
the police on Chowpati seashore, Bombay. He is edu- 
cable and takes interest in school work, but of course is very 
backward. He is slow and plodding, unemotional and 
never gets angry or cries. He is clean in habits, looks 
after himself in spite of his paralysed hand except that he 
needs help in bathing those parts of his body which he 
cannot reach on account of his not being able to raise his 
left hand above his head. At the time of testing he was 
attending the infants class. The teacher later on reported 
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the backward children m the Children s Hom 

Bombay.* The in the first 

into account in determmi ^ j ^ read) . 

place, this study was tree her from all 

"TS’bfv'prcsW^ n™“ptpTform part of 

r^ot^n^tudied. 

To have' in' oTportun'ity of verifying the classification of 

children suggested on p. Marathi or in Hindu- 

The children wfre tested either 

stani. Almost all the c ' Hindustani, the 

Although this simple and the character 

tests up to the age of eigh “ « P ^ ^ in them, as 

of the language <1°'=; ,he tests. The only 

can easily bo seen by sordine in the new language 

rrvlnrbr-ndard^ed^^w^^^^ 

::;;^o:ct:onTo :ser tests bVd the eighth year. The 
scale thus worked very satisfactorily. 

1 The author . indebtM to MISS 
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correctly but could not put together the two halves of the 
divided card. He passed in the ‘ comprehension tests of 
the fourth year, but failed in those of the sixth year. 

4. Krishna. (C.A. 8 years 3 months. M.A. 3 years 

9 months. I.Q. 42. Moron.) , , r* 

His father is a mill-worker. The boy can look after 

himself. He sings and plays and is full of enthusiasm. 
He likes pictures. He does not look like a mentally 
deficient child at first sight. He never stays at home and 
always runs away. He is physically quite nornial. He 
gets epileptic fits. He answered all the tests of the third 
year, one test from year IV and two from year V. He 
passed in the ‘ comprehension ’ test of year IV, but could not 
repeat three digits, nor count four pice. In drawing the 
square he could make only small irregular marks wi^ 
the pencil. In the fifth year he could make aesthetic 
comparison and define words in terms of use but failM 
in carrying out three commissions (actions) and in 
distinguishing right and left. 

5. Mahadev. (C.A. 9 years 8 months. M.A. 3 years 

6 months. I.Q. 36. Imbecile.) 

His father does odd jobs as a coolie. The mother has 
fits of madness, during which she throws stones and be- 
comes quite dangerous. The boy is very timid. He takes 
little mincing steps and is afraid to go up and down steps 
or walk along a plank one foot broad, raised three inches 
from the ground. He cannot be persuaded to do any- 
thing, such as sewing cards or colouring with chalk sticks. 
He takes no part in ball games. He had at first hardly any 
control over his bowels, but evacuated where he sat, as 
soon as he finished a meal. He has been trained to some 
extent towards better habits. He feeds but cannot dress 
himself. He is physically normal. He passed all the 
tests in year III, two in year IV, and one in year 
V. In the fourth year he repeated three digits correctly 
and answered the comprehension questions. He could 
not count four coins, and in copying a square he drew 
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more or less straight lines. In the fifth year he could 
name the coins, but did not succeed .n aesthetic ^t^ 
parison, definition in terms of use, canning out three 

commissions, or distinguishing nght and left. 

6. Damu. (C.A. 13 years 6 months. M.A. 4 years 

A rnonths. I*0* Imbecile.) 

The father of the boy is a Kunbi ® 

is not anxious to have the boy, as he is “y 

service to him, as is generally the .^se with such 

unfortunate children. The boy can look 

and makes himself useful in the Children * Home to 

which he is committed, by swiping .‘he ^e also 

raises and doing such other simple menial He aho 

dofs some simple woolwork. He is quite tractable. He 
gives spasmodic shrieks now and then, when he bend 
his head and convulsively clasps his cheek very hard 
with both his hands. The cheek is thus permanen ^ 
bruised The police surgeon did not certify him 
sane He is docile, never disturbs other boys and never 

Tpeaks unless spoken to. He seems to conv^^^^^^^ 

f ,“s: 

Ihe fi‘f“h ylr'rndTnTnl%nhe'si^i^!h"V^ecoum four piee 
hm nouhhteen. His drawings of the square were more or 
less round with one or two awkward attempts at making 

rTmi'" TS'r.",. "S A, . 4 .....K., 

The°bor^Tmn nothing about his family. He talks 
iJTslZ “racked voice" His physical condition is 
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normal. He can do the splitting and paring of cane 
for basket work quite well. He looks after himself and 
is clean in his habits. He bullies smaller boys and flies 
into towering rages. His speech is not well developed and 
he answers all questions in single words. Thus his answers 
to the comprehension questions of the sixth year were 
correct, but in single words, namely. ‘ umbrella’ for ‘I will 
take an umbrella’, and ‘water’ for ‘I wiU pour water . 
He answered correctly all the questions of the third year, 
three of the fourth year, two each in the fifth and sixth 
years and one in the seventh year. He could draw the 
square as well as the diamond, the latter a test of 
the seventh year. He answered the comprehension ques- 
tions of the fourth and sixth years corrwtly. He passed 
in the ‘ three commissions * and the ‘ missing features tests 
quite well. He failed, however, in repeating three digits 
correctly, in counting four pice, in aesthetic comparison, 
in defining words in terms of use, in distinguishing right 
and left, in joining the two halves of the divided card, in 
giving the number of fingers and in the description of 
pictures. 

8. Malio (Madya). (C.A. 14 years 6 months. M.A. 
4 years. I.Q. 26. Imbecile.) 

His father is a watchman. The boy says he has three 
brothers and a sister but cannot give their names. He 
can look after himself. He also tends a paralytic and 
epileptic boy in the Children’s Home. He has a sweet 
disposition and is always pleasant. He does simple w'ool- 
work, besides sweeping and washing clothes. He cannot 
keep his own money. His hand is partially paralysed. 
Otherwise he keeps good health. He is of the silent type and 
enjoyed the tests. He passed in all the tests of the third year, 
in two of the fourth, three of the fifth and one of the sixth 
year. He passed in the ‘ comprehension ’ tests of the fourth 
and sixth years. He could count four pice, but not thirteen. 
He could define words in terms of use, do the three commis- 
sions and distinguish between right and left. He could not. 
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however, repeat three digits, discriminate between geometn- 
cal forms, draw a square and make aesthetic companson. 

9. Sayyad. (C.A. 12 years. M.A. 3 years. I.Q. 25. 

Imb^ileO information of his parents or 

other members of his family. He says simply that his 
father is serving. He cannot make sentences Physically 
he is a heavy lumpish boy. He can only dress himself 
and wash his own eating utensils, but cannot do any other 
work With great difficulty he has been entrusted with a 

needle and thread but can do nothing 
stitch by stitch. He always brings other childrens 
work and shows it as his own, probably to get praise^ 
He passed in all the tests of the third year, but could go 
no Cther He compared the two lines with great 
difficulty He could not repeat three digits, discri- 
minate ^between geometrical forms, nor answer simp 

•TrSSnV'KT ‘lO y«.r.. M.A. 2 

.b.» .K “ 

r^^TYiilv He tries to say something unintelligible about 
V Anther He eives his name as Mohena. His speech 

^""‘riikes^^he sl^^aw^ HVrincapible of Iny sustained 
In tests he could point to parts of his body, and 

f^ld name two’objec.s in the '''“I; 

“T'tukvT “(CA. 12 years. M.A. 2 years 2 months. 

He Tofs n" ‘Urlmp.ete selnces hat 
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repeats each word three times. He always talks about 
two or three topics — oue of these is ‘paisa’ and another 
is ‘ladder’. He grinds his teeth and makes ugly gri- 
maces. He hugs round the shoulders of any visitor. 
He yells when restrained, crams food into his mouth until 
his mouth can hardly hold it. He licks his plate so clean 
that it is impossible to tell that it has not been washed. 
He is very destructive— tears his clothes and smashes his 
eating utensils. He has to be helped to dress. He has no 
sense of decency— walks naked in front of anybody. He 
is very restless at night, often does not sleep, nor lets other 
people sleep. In tests, he could pass only in one test of the 
third year— pointing to parts of the body. Of the five 
familiar objects he could name only the pice and the pencil. 
His attempts at drawing the square produced only one 
small circle and two irregular figures. 
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Table: Showing the °''cenLs"'’sugges^ 

1 , 00 . 000.1 

Type of School or Institution 



Above 14 


Under 40 
40 to 50 
50 to 80 


Occupation centre or residential 

St^ar'^iool for feeble-minded 

SDeci'ai''school for borderline and very 
'^backsvard children or social class in 
ordinary primary school. 

Occupation centre or 

institution. (Lower 

^TnTtuUon. (Higher ordcM 


«s.r ;'£?ss; 
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